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This paper mainly studies the problem of multi-task assignment of pro-
viders in port logistics service supply chain. As a core enterprise, port 
plays the role of logistics service integrator.With the continuous develop-
ment of industrial integration, logistics service providers not only provide 
one kind of logistics service, but also develop into composite suppliers 
who capable of providing a variety of logistics services . This paper stud-
ies the task assignment problem of multi-service capability providers in 
the port logistics service supply chain. The two-stage logistics service 
provider task assignment model was built ,which is based on the mixed 
evaluation method (including MOORA and FMEA) and the multi-objec-
tive planning method. Eventually, the effectiveness of the model method 
was verified by combining with an example.
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1. Introduction

In recent years, outsourcing services have become 
more and more popular, especially in the logistics 
service supply chain (LSSP), where the logistics ser-

vice integrator (LSI) integrates the service capabilities of 
multiple functional logistics service providers (LSPs) to 
provide logistics services according to customer needs [1]. 

As the hub of a variety of transportation modes, the 
port is more complex in integrating logistics providers(that 
provides transportation, storage, handling, processing, dis-
tribution, customs clearance, freight forwarding, financial 
services and other services) [2]. It should not only consider 
the service cost and service time, but also strive to ensure 
that the customer are satisfied with the service. Integrator 
enterprises begin to consider the involvement of service 
outsourcing providers to help improve the satisfaction 

of end customers. When providers are satisfied, they are 
more willing to help enterprises meet customer needs. 
Therefore, the integrator enterprise needs to combine the 
satisfaction of providers and customers to achieve the 
optimal service [3]. However, in practice, some logistics 
providers gather and integrate their functional logistics 
capabilities(such as transportation, warehousing, distribu-
tion, etc.) to realize the re-subcontracting of logistics, and 
they no longer only provide a single logistics capability, 
but become a composite logistics service provider that can 
provide a variety of logistics service capabilities [4].Com-
pared with a single functional logistics service provider, 
the selection of functional providers who have multiple 
capabilities not only facilitates the coordinated operation 
of transportation services, but also reduces service costs. 
For example, in the case that the service price is the same, 
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one logistics service provider can provide warehousing, 
processing and distribution services, while another can 
only provide warehousing services.It is Conceivable that 
logistics service integrators prefer to choose the former. 
Therefore, when the port assigns tasks to its long - term 
logistics service providers, it should not be limited to its 
service quality and quotation, but put it into the logistics 
service process to consider the coordination and rationali-
ty of task assignment.

Due to the differences in the qualification, reputation, 
operation standardization and customer satisfaction level 
of provider enterprises, and the customer’s needs vary 
widely. Moreover, the service efficiency and quality of 
different services are also different for providers who are 
of multi-service capabilities. Therefore, it is necessary to 
evaluate the providers of port logistics service before task 
assignment. Researchers usually use multi-criteria deci-
sion making (MCDM) to evaluate the performance of pro-
viders. However, with the deepening of research, the risk 
faced by providers is also a key factor in the evaluation. 
Consider, for example, that a provider provides a lower 
cost of service, but pays 50 percent more than normal 
in an unsTablesituation.That is, taking into account only 
overall performance and ignoring the risk of increased 
costs [5].

In this paper, two methods which including ratio anal-
ysis (MOORA) and failure mode and impact analysis 
(FMEA), are used to evaluate the performance and risk of 
port logistics service providers respectively. And then a 
multi-objective planning model was built to assign tasks 
to providers with multiple logistics service capabilities. 
The structure of other parts of this paper are as follows: in 
Section 2, there is a literature review of logistics service 
provider evaluation and task assignment. Problem defini-
tion are stated in Section 3. Section 4 is the construction 
of provider evaluation and task assignment model. Section 
5 validates the model with an example. Finally, conclusio-
na are provided in Section 6.

2. Literature Review

The evaluation of logistics providers is the premise of 
task assignment of port logistics service supply chain, 
which is of great significance to the development of port 
logistics. Provider evaluation is a multi-criteria decision 
problem. Common methods include analytic hierarchy 
process (AHP), analytic network analysis (ANP), case-
based reasoning (CBR), data envelopment analysis (DEA), 
fuzzy set theory, genetic algorithm (GA), mathematical 
programming, simple multi-attribute rating technique 
(SMART) and a combination of them [6].At present, more 
and more new methods are used in provider evaluation 

and selection, such as VIKOR method, ratio analysis 
(MOORA), fuzzy MULTIMOORA and so on. Based on 
DEA and ANP, Zou Yong [7] established a two-stage logis-
tics provider selection model to select the best provider. 
Zheng Yuxing [8] used AHP method to obtain the weight 
of the evaluation index of port logistics service provider, 
so as to select the provider. However, these methods only 
consider the performance of the evaluation indicators but 
ignore the risks of these indicators. For example, although 
the price of a provider’s service is very low, if the price 
fluctuates greatly over a period of time and is difficult to 
detect, the evaluation result will be less scientific. You Ji-
anxin [9] and Liu Wei applied the improved FMEA method 
to the provider’s risk assessment. Amir Arabsheybani [10] 

used the fuzzy multi-criteria decision model based on ratio 
analysis (MOORA) to evaluate the overall performance of 
providers of household evaporative coolers, and assessed 
the provider’s risk using failure mode and impact analysis 
(FMEA).

In previous studies, provider selection was typically 
followed by task assignment for the selected provider. 
However, in the actual task execution, it is impossible 
for an integrator to establish a cooperative relationship 
with only one provider to complete a logistics task, but 
to select the best one or several qualified providers from 
multiple functional supply enterprises for simultaneous 
cooperation. A logistics service of the integrator can be 
assigned to one or more suppliers, and the task assign-
ment of the whole service supply chain can be combined 
into hundreds of results. Therefore, the optimal combina-
tion of providers can be selected through reasonable task 
assignment. Zhang wei [11] established a multi-objective 
programming model with the objectives of lowest total 
service cost, shortest service time, maximum provider 
satisfaction and minimum penalty intensity, and then 
transformed the multi-objective programming into a sin-
gle-objective programming by using constraint method 
and linear weighting method. Although the above studies 
consider that a task can be assigned to multiple providers, 
they all focus on the task assignment of the provider with 
a single logistics capability, but regardless of the task as-
signment of the composite provider with multiple service 
capabilities. By classifying functional providers, Zhang 
Jingyang [12] successively constructed provider task assign-
ment models with single logistics capability and multiple 
logistics capabilities. In this study, logistics integrators 
dominated, and providers could only choose to execute 
assigned tasks. Nevertheless, in the port logistics service 
chain, when the provider’s satisfaction with the assigned 
task is low, the cooperation is likely to be abandoned. 
Liu Weihua [13] studied the task assignment problem of 
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logistics service providers with uncertain demand for 
multi-logistics service capabilities, and constructed a task 
assignment model based on conditions such as integrator 
cost minimization, provider satisfaction maximization and 
penalty intensity minimization, and maximum matching 
between different capabilities.

All of the above studies are separate studies of provider 
evaluation and task assignment. But in practice, the lim-
itation of service capability, service cost and time efficien-
cy should also be considered when evaluating providers. 
Xiaojian Hu [14] established the optimal selection strategy 
and order distribution strategy of the functional logistics 
service provider under mass customization, and verified 
the model by using the improved genetic algorithm. The 
results of numerical analysis show that the optimal selec-
tion strategy of providers and order allocation strategy 
affect each other, but the weight of evaluation index is 
not considered in this study. Hacer GünerGören [15] im-
proved this defect by using the decision fuzzy decision 
testing and evaluation laboratory (DEMATEL) method to 
improve the accuracy of evaluation results. Korpela J [16] 
proposed that the assignment of supply chain tasks should 
take into not only cost, efficiency and satisfaction, but 
also the importance and risk of providers, and proposed a 
solution combining AHP and MIP methods.

To sum up, this paper considers the establishment of a 
two-stage task assignment model for port logistics provid-
ers. In the first stage, the comprehensive evaluation value 
of port logistics service providers was obtained by using 
MOORA method and FMEA method. When a provider is 
assigned a task, its importance can be obtained by using 
the ratio of the provider’s comprehensive evaluation value 
to the sum of the comprehensive evaluation values of all 
the provides who actually participate in the task. In the 
second stage, the evaluation results of the first stage were 
taken as input parameters, and the task assignment model 
of multi-objective planning port logistics service provider 
was established with the goal of minimum total supply 
chain cost and maximum overall satisfaction, which in-
cluding customer satisfaction and provider satisfaction.

3. Problem Definition

The supply chain of port logistics service is a continuous 
process, different links need different logistics service 
providers who is of different service capabilities to com-
plete. At present, in order to win a larger market share, 
nodal enterprises have begun to extend their business to 
form an operation branch chain with the enterprise as the 
core. At this point, the service capacity of enterprises is 
enhanced, forming a composite provider with a variety of 
logistics capabilities.

When the port enterprises as the core of the supply 
chain enterprises, it first divides the logistics task after 
receiving the customer’s logistics order, and then selects 
the appropriate provider from the current database for task 
assignment. In order to improve the scientificity and ra-
tionality of task assignment, it is necessary to evaluate the 
providers to obtain their importance. Finally, the impor-
tance is taken as the input to analyze the task assignment 
problem of single port, multi-task and multi-provider, so 
as to achieve the optimal distribution of logistics tasks 
with the minimum total supply chain cost and the highest 
overall satisfaction.

4. Methods and Model

The method and model flow chart are shown in Figure 2:

Figure 2. Method and model flow chart

4.1 Evaluation of Port Logistics Service Providers

(1) LSP performance was evaluated by fuzzy MOORA 
method

Ratio analysis multi-objective optimization (MOORA) 
is a multi-criteria decision-making method, which has 
great application potential for evaluating alternatives with 
multiple effective factors, while fuzzy MOORA method 
makes multi-criteria decision on qualitative conditions 
by using fuzzy language. The calculation steps of fuzzy 
MOORA method [17] are as follows:

Step 1. The decision matrix of m LSP and n evaluation 
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indexes is expressed as:
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Step 2. Standardize the decision matrix X  in Step 1 
through Eq.(2) - (5):
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ij ij

i
x x

=
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Step 3. Obtain the weight vector w j  of experts’ sub-
jective evaluation of evaluation indicators by fuzzy AHP 
method [18]:
① Determine the hierarchical structure of the analytic 

hierarchy process according to the problem.
② The pairwise comparison matrix is formed by fuzzy 

evaluation of the indicators by experts, as shown in Ta-
ble1.
③ Sum over all fuzzy Numbers.
④ Calculate the fuzzy number of each line and the ra-

tio of Step 3 neutralization.
⑤ The weight of each index wj is obtained by the 

arithmetic mean value of each row.
⑥ Consistency checking.

Table 1. Fuzzy evaluation value of fuzzy AHP

Linguistic vari-
ables

Crisp Num-
ber

Triangular fuzzy
number

Reciprocal triangular
fuzzy number

Equal 1 (1,1,1) (1,1,1)

Moderate 3 (1,1,3/2) (2/3, 1,1)

Strong 5 (1,3/2,2) (1/2,2/3,1)

Very strong 7 (3/2,2,5/2) (2/5,1/2,2/3)

Extreme 9 (2,5/2,3) (1/3,2/5,1/2)

Step 4. The weighted normalized decision matrix is ob-
tained by multiplying the criteria by the weight w.

( ), ,L M U
ij ij ij ijv v v v= � (6) 

Step 5. The evaluation value of each LSP is obtained 
based on the ratio system.

  
1 1

g n

i ij ij
j j g

y v v
= = +

= −∑ ∑   � (7)

where, g and n-g represent the number of benefit-type 
indicators and cost-type indicators, respectively. The high-
er yi  is, the higher the evaluation of the corresponding 
LSP is.

Step 6. The normalized fuzzy performance value is 
converted to the non-fuzzy BPN value by the central 
method (COA).

BPN y yi i i(  ) = +
( y y y yU L M L

i i i i− + −)
3

( ) L � (8)

where, ( ), ,L M U
i i i iy y y y= .

(2) Evaluate LSP risk by fuzzy FMEA method
Failure mode and impact analysis (FMEA) which is an 

analytical method is used to determine the potential fail-
ure or risk of a product or system. The traditional FMEA 
method is to score the importance degree (S), occurrence 
degree (O) and difficulty degree (D) of the risk by the 
evaluator, then multiply the three and represent by RPN. 
The greater RPN is, the greater the risk of the correspond-
ing failure mode is. However, the traditional FMEA meth-
od has many defects. This paper uses an improved method 
to calculate the risk value [17], and the calculation is as 
follows:

RPNi =
 
 
 

(L
99
−1) ep

*100 � (9)

where, L S O= *  , ep D= − +0.1* 1.55 .
The evaluation steps of FMEA method are as follows:
① The indexes of providers who were evaluated by 

historical data.
② Alculate the risk value of each provider by using Eq. 

(1) - (7).
(3) Calculate the comprehensive evaluation value
Performance value expresses the evaluation of LSP 

performance, while risk value expresses the evaluation of 
LSP risks.The comprehensive evaluation value of the ith 

DOI: https://doi.org/10.30564/jbar.v3i2.1703
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LSP can be expressed as: 

( ) ( )1i i i iP BPN y RPN= × − � (10)

Then the importance of the ith LSP is:

1

i
i m

i
i

P

P
β

=

=

∑ � (11)

4.2 Build a Multi-objective Task Assignment 
Model

(1) Model describes
This model is used to solve the task assignment prob-

lem of multi-logistics capability providers.The logistics 
service integrator (LSI) breaks the logistics service into a 
sub-task by type and then assigns the task to the logistics 
service provider (LSP).Customer satisfaction is one of the 
service objectives of the supply chain. In addition, when 
LSP is not satisfied with the tasks assigned to it, it will 
have a negative attitude towards the tasks assigned to it, 
which will cause instability of the supply chain. There-
fore, LSP’s satisfaction needs to be considered. The pur-
pose of this model is to achieve optimal task assignment 
for LSP with the goal of minimum total supply chain cost 
and maximum overall satisfaction.

(2) Model assumes
① A service may be assigned to one or more LSP, and 

a LSP may provide one or more logistics services.
② The port is LSI, and LSPs are subject to its distribu-

tion.
③ The services are conducted in sequence.
④ There is no damage or shortage of goods.
(3) Meaning of model index/parameters/decision vari-

able    
The meanings of model index/parameters/decision 

variable are shown in Table 2. In the table, logistics ser-
vice providers are represented by LSP and ports are repre-
sented by LSI.

Table 2. Meaning of model index/parameters/decision 
variable

Index/ Parame-
ters/

Decision variable
Meaning

S The number of service types provided by the port 
logistics service integrator to the customer, S≥1

N Number of  LSPs, N＞ 1

K Number of customers where goods are received

s
Index number of type of service (or task), 

{ }1,2,...,s S∈

,i j Index number of LSPs, { }, 1, 2,...,i j N∈

k Index number destination customer

W Total amount of goods

ia
The order in which the services are provided by the 

ith LSP, a Si ∈{1,2,..., }

m
The LSP’s index number that provides the end-to-

end logistics service, m m a S∈ ={ | m }

,is isθ θ− +   Capability interval of LSP i for the service in item s

max
isθ Maximum capacity of LSP i for the service in item s

kθ
The quantity of goods required at the place of 

receipt k

isβ Importance for the service in item s LSP i (which 
obtained from the previous stage)

ijl
The distance between LSP i and the next LSP 

j, { }| 1j ij j a a∈ = +

'
mkl Distance between end LSP m and customer k

,is ist t− +  
The time interval in which LSP i could provide the 

service in item s

,k ktc tc− +  
The time interval for the final completion of the 

service requested by customer k

isx
The proportion of the total number of tasks assigned 

by LSP i to provide services under the service in 
item s

isλ
If  LSPi  is assigned the task of the service in item s, 
that is xis > 0 , λis =1 ；otherwise λis = 0

ijr
If there is a connection between LSP i and LSP j, 

then rij =1 ；otherwise rij = 0

'
mkr

If there is a connection between LSP m and custom-

er k, then rmk
' =1, otherwise rmk

' = 0
0
isd The initial satisfaction of LSP i with the assigned 

service in item s

isd The final satisfaction of LSP i with the assigned 
service in item s

d The total satisfaction of all LSPs for all logistics 
services

ktE The most satisfactory time point for the delivery of 
goods to customer k

iste
The point in time at which LSP i completes the 

service in item s(before the goods are transferred to 
LSP j)

ijta
The time point at which LSP i transfers the goods to 

LSP j, j j r= ={ | 1ij }
ita The time at which the goods arrive at LSP i

'
mkta

The time point at which LSP m transfers the goods 

to customer k, m m r= ={ | 1mk
' }

kta The time when the goods arrive at customer k

DOI: https://doi.org/10.30564/jbar.v3i2.1703
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itw
The time when the goods wait to be served at LSP 

i(The short storage time when the goods arrive 

earlier than the earliest start time ist− )

1kc
Unit waiting cost for goods to arrive at customer 

before ktc−

2kc
Unit delay cost of goods arriving at customer after 

ktc+

( )is isCS x The cost function of the service cost ,which is the 
cost of service in item s provided by LSP i

( ),ij is ijCT x l The cost function of transfer cost of goods from 
LSPi to LSP j

( ),is is iCH x tw The cost function of LSP i for the short-term storage 
cost of the goods

( )' ',mk ms mkCT x l The transfer cost function of goods from LSPi to 
customer k

( )' ,mk k msCF ta x
The penalty cost function that provider m 

failed to deliver to customer k within the time 

frame ,k ktc tc− +  

( )is isTS x The time function of the time required for LSP i to 
provide the service in item s

( ),ij is ijTT x l The time function that is required for the transfer of 
goods from LSPi to LSPj

( )' ',mk ms mrTT x l The time function that is required for the transfer of 
goods from LSPm to customer k

( )'
mk kE ta The satisfaction function of customer k’s satisfaction 

with the delivery time of m

(4) Model building
The objective function and constraints are as follows:

min Z CS CH r CT= + +

+ +

∑∑ ∑∑
i s i j

N S N N

= = = =1 1 1 1

∑∑
m k

K

=

λ

1

is is is ij ij

r CT CFmk mk mk

(

' '(

)

)
� (11)

1
max /

K

mk
m k

M d E K
=

= +∑∑ � (12)

s.t.

{ }
1

1, 1, 2,..,
N

is
i

s Sλ
=

= ∈∑ �                         (13)

{ }
1

1, 1, 2,...,
N

ij
j

r i N
=
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N S
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= =

=∑∑ � (24)

E tamk k( ' ) =




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 
 
 
 
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'

tE
−

K
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Objective function (11) represents the minimum total 
cost of the port logistics service supply chain, while objec-
tive function (12) represents the highest total satisfaction 
of providers and customers. Constraint (13) and (14) indi-
cate that the port logistics service provider must complete 
logistics services for all goods. Constraint (15) limits the 
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amount of goods allocated to the ith LSP to no more than 
its maximum service capacity. Constraint (16) requires 
that the ith LSP complete the task within the time interval 
during which the service is available. Equation (17) is the 
calculation of importance.In constraint (18), the sum of 
the importance of the LSP who providing the same service 
is 1. Constraint (19) represents the time for goods to wait 
for service at the ith LSP. Equation (20) represents the 
time point at which the jth LSP completes the service task 
of item s. Equation (21) is the point in time at which the 
goods are transferred from i to j. Equation (22) represents 
the penalty cost for failure to deliver within the time 
frame required by the customer. Equation (23) represents 
LSP’s satisfaction with assigned tasks, and equation (24) 
represents the total satisfaction of all suppliers for all lo-
gistics services. Customer satisfaction with delivery time 
is expressed in equation (25).

(5) Solution method of model
The above model belongs to the multi-objective pro-

gramming model and aims to minimize the total cost and 
maximize the overall satisfaction.In this paper, the objec-
tive function (11) is transformed into a constraint condi-
tion by using the constraint method, so that the multi-ob-
jective function is transformed into a single-objective 
function. The specific steps are as follows:

Without considering the objective function (12), the 
optimal solution Z* is obtained by solving the single-ob-
jective programming model with the minimum total 
service cost as the objective.When the objective function 
(11) is transformed into a constraint condition (26), the 
multi-objective programming problem is transformed into 
a single-objective programming problem to obtain the 
maximum overall satisfaction.

( ) *1Z Zδ≤ + � (26)

where, δ is a relatively small integer, which is called 
“relational cost coefficient”. For example, when δ=10%, it 
can be understood that in order to establish a good cooper-
ative relationship with LSPs, the LSI is willing to bear the 
“relationship cost” 10% higher than the minimum cost, 
and thinks that this investment can get greater returns in 
the future.

5. Case Study and Results

5.1 Case Description

There is a batch of 100t of goods in port A that needs to be 
transported to the factories of two customers in city B, B1 
and B2. The demand for B1 and B2 is 40t and 60t respec-
tively. The goods need to be processed simply and trans-

ported by sea and land. As shown in Figure4, the goods 
start from port A and arrive at port C, which is closer to 
B, and then are delivered to the customer’s factory B1 and 
B2.

Figure 4. Schematic diagram of a port logistics transpor-
tation service

After being screened by the provider database, There 
are 3, 1, 3 and 3 logistics service providers respectively 
providing shipping services, port services, simple process-
ing services and distribution services in the whole service 
supply chain, as shown in Table3 (there Si represents the 
ith LSP). The LSPs information of each service is shown 
in Table3-6, the customer information of the place where 
the goods are received is shown in Table7, and Table8 
represents the distance between SLPs and SLPs and the 
customer.

Table 3. The types of services that the port LSPs can pro-
vide in the service supply chain

Service item 
type S1 S2 S3 S4 S5 S6 S7 Number of LSPs

Shipping √ √ √ 3

Port service √ 1

Processing √ √ √ 3

Distribution √ √ √ 3

Table 4. Shipping and port service provider information

Index
Shipping service SLPs Port service 

SLPs

S1 S2 S3 S4

,is isθ θ− +   [20,50] [30,120] [30,70] [50,200]

max
isθ 60 150 100 300

,is ist t− +   [0,10] [0,7] [0,9] [3,10]

0
isd 0.5 0.6 0.5 0.8

( )is isCS x 111500+200x W 212000+450x W 311000+270x W 42200+150x W

( ),is is iCH x tw 0 0 0 ( )1 4100+300 ix W tw

( ),ij is ijCT x l 0 0 0 3 4100 20 j jx l W+

( )is isTS x 3.2 2.0 2.5 420.05 0.03x W+

( , )ij is isTT x l 0 0 0 40.03 0.01 jl+
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Table 5. Processing service provider information

Index
Processing sercice SLPs

S2 S5 S6

,is isθ θ− +   [40,80] [50,80] [30,60]

max
isθ 120 100 80

,is ist t− +   [6,15] [2,15] [3,12]

0
isd 0.5 0.7 0.6

( )is isCS x 23250+155x W 53300+150x W 63200+130x W

( ),is is iCH x tw ( )23 2130+42x W tw ( )53 5150+40x W tw ( )63 6100+30x W tw

( ),ij is ijCT x l 23 270 18 jx l W+ 53 570 20 jx l W+ 63 665 14 jx l W+

( )is isTS x 230.1 0.03x W+ 530.1 0.04x W+ 630.08 0.02x W+

( , )ij is isTT x l 20.02 0.01 jl+ 50.02 0.015 jl+ 60.02 0.012 jl+

Table 6. Distribution service provider information

Index
Distribution service SLPs

S3 S6 S7

,is isθ θ− +   [50,80] [40,100] [50,100]

max
isθ 120 120 120

,is ist t− +   [4,20] [2,22] [0,15]

0
isd 0.6 0.7 0.7

( )is isCS x 34300+10x W 64200+12x W 74150+16x W

( ),is is iCH x tw ( )34 390+22x W tw ( )64 6100+14x W tw ( )74 7150+20x W tw
' '( , )mk is mlCT x l 0 0 0

( )' ',mk ms mrTT x l '
30.015 0.015 kl+ '

60.015 0.001 kl+ '
70.02 0.001 kl+

Table 7. Customer information sheet of the place where 
the goods were received

Index kθ kβ ,k ktc tc− +   1kc 2kc tEk

1 40 0.5 [18,28] 0.8 1.2 18

2 60 0.5 [15,19] 0.7 1.4 15

Table 8. Distance between SLPs, SLPs and customers

SLP/ Customer
S4

Port Processing Distribution Customer

S2 S5 S6 S3 S6 S7 K1 K2

Port S4 4.0 3.5 3.0

Process-
ing

S2 2.0 2.3 1.5
S5 3.1 1.8 2.0
S6 2.8 0 3.5

Distribu-
tion

S3 7.5 8.3
S6 8.8 6.2
S7 5.2 7.0

5.2 Providers’ Importance Calculation

In the form of questionnaires, the provider evaluation 
index system of the port logistics service supply chain is 
constructed from three aspects which including economy, 
resources and society, as shown in Table 9, and the evalu-
ation index is fuzzy evaluated through Table 10.

Table 9. Evaluation index system of port logistics service 
providers

Evaluation of port 
logistics service 
providers  (A)

First-class index Second-class index

Economic(B1)

Operating conditions(C1)

Cost(C2)

Service(C3)
Management(C4)

Resources(B2)
Pollution(C5)

Technology(C6)

Social(B3)

Cooperation and sharing(C7)

Quality of employees(C8)

Enterprise image(C9)

Table10. The corresponding trigonometric fuzzy value of 
the language variable of the evaluation index

Linguistic variable Level Triangular fuzzy value

Very low(VL) 1 (1, 1, 3)

Low(L) 2-4 (1, 3, 5)

Medium(M) 5-6 (3, 5, 7)

High(H) 7-9 (5, 7, 9)

Very high(VH) 10 (7, 9, 9)

In order to facilitate the calculation, shipping service is 
taken as an example for calculation. The evaluation results 
of experts are shown in Table13.

Table 11. Evaluation results of shipping service providers

   LSP
Indexc S1 S2 S3

C1 (3, 5, 7) (5, 7, 9) (5, 7, 9)
C2 (5, 7, 9) (5, 7, 9) (1, 3, 5)
C3 (7, 9, 9) (5, 7, 9) (3, 5, 7)
C4 (5, 7, 9) (5, 7, 9) (5, 7, 9)
C5 (1, 3, 5) (3, 5, 7) (1, 3, 5)
C6 (5, 7, 9) (7, 9, 9) (3, 5, 7)
C7 (3, 5, 7) (5, 7, 9) (7, 9, 9)
C8 (5, 7, 9) (3, 5, 7) (3, 5, 7)
C9 (5, 7, 9) (3, 5, 7) (1, 3, 5)

The fuzzy AHP method in Step 3 of MOORA method 
is used to obtain the weight vector w j  which is experts’ 
subjective evaluation of the evaluation index,and the re-
sults are shown in Table 12. Then, as shown in Table 13, 
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the weighted normalized decision matrix of maritime ser-
vice providers is obtained by combining Table 11.

Table 13. Weighted normalized decision matrix

LSP
Indexc S1 S2 S3

C1 (0.022, 0.048, 
0.106)

(0.037, 0.068, 
0.136)

(0.037, 0.068, 
0.136)

C2 (0.050, 0.098, 
0.174)

(0.050, 0.086, 
0.143)

(0.010, 0.037, 
0.080)

C3 (0.073, 0.116, 
0.162)

(0.052, 0.090, 
0.162)

(0.031, 0.065, 
0.126)

C4 (0.033, 0.068, 
0.109)

(0.033, 0.068, 
0.109)

(0.033, 0.068, 
0.109)

C5 (0.012, 0.050, 
0.159)

(0.035, 0.083, 
0.222)

(0.012, 0.050, 
0.159)

C6 (0.033, 0.061, 
0.085)

(0.046, 0.078, 
0.085)

(0.020, 0.044, 
0.066)

C7 (0.161, 0.278, 
0.577)

(0.269, 0.389, 
0.742)

(0.376, 0.500, 
0.742)

C8 (0.175, 0.303, 
0.662)

(0.105, 0.217, 
0.515)

(0.105, 0.217, 
0.515)

C9 (0.248, 0.486, 
0.951)

(0.149, 0.374, 
0.740c)

(0.050, 0.208, 
0.528)

According to Eq.(1)-(7), the performance value of each 
SLP is calculated through the implementation of the the 
MOORA method, and the clear value is obtained accord-
ing to equation (8), as shown in Table 14.

Table 14. Evaluation results of shipping service providers

SLP Fuzzy performance 
value

Non-fuzzy perfor-
mance values Rank

S1 (0.684, 1.212, 2.318) 1.405 1

S2 (0.606, 1.088, 2.122) 1.272 2

S3 (0.630, 1.082, 1.983) 1.232 3

Similarly, the evaluation results of other service pro-
viders (as the optional port service only has S4, it is not 
evaluated) are shown in Table15.

Table 15. Other LSP performance evaluation results were 
obtained by using MOORA method

Service type SLP Fuzzy performance value Non-fuzzy performance 
values

Processing

S2 (0.505,0.936,1.949) 1.431

S5 (0.713,1.250,2.331) 1.130

S6 (0.684,1.206,2.355) 1.415

Distribution

S3 (0.610,1.054,1.926) 1.367

S6 (0.657,1.137,2.219) 1.338

S7 (0.668,1.187,2.217) 1.197

The FMEA method was implemented with shipping 
service as an example. Experts evaluated the S, O and 
D with risks in all SLPs evaluation indicators according 
to the questionnaire results. The risk indicators were de-
scribed as shown in Table 16.

Table 16. Risk indicators description

Module Index Potential risk

Economic
(B1)

C1
It mainly refers to financial risks, such as debt ser-
vice, profitability, reduced operational and reduced 

development capacity

C2 It mainly refers to the price fluctuation, the cost is 
higher than the market price

C3 Delivery of goods with low accuracy and complete-
ness

C4 Poor management and coordination skills

Table 12. Evaluation index weight calculation

A-B B1 B2 B3 Weight Final weight

B1 (1,1,1) (3/2,2,5/2) (1,3/2,2) (0.500,0.532,0.523) (0.500,0.532,0.523)

B2 (2/5,1/2,2/3) (1,1,1) (2/3, 1,1) (0.211,0.217,0.191) (0.211,0.217,0.191)

B3 (1/2,2/3,1) (1,1,3/2) (1,1,1) (0.289,0.251,0.286) (0.289,0.251,0.286)

B1-C C1 C2 C3 C4 Weight ——

C1 (1,1,1) (1/2,2/3,1) (1/2,2/3,1) (1,1,3/2) (0.214,0.202,0.222) (0.107,0.107,0.116)

C2 (1,3/2,2) (1,1,1) (2/3, 1,1) (1,1,3/2) (0.274,0.273,0.264) (0.137,0.145,0.138)

C3 (1,3/2,2) (1,1,3/2) (1,1,1) (1,3/2,2) (0.303,0.302,0.314) (0.152,0.161,0.164)

C4 (2/3, 1,1) (2/3, 1,1) (1/2,2/3,1) (1,1,1) (0.208,0.223,0.200) (0.104,0.119,0.105)

B2-C C5 C6 Weight ——

C5 (1,1,1) (1,1,3/2) (0.551,0.500,0.551) (0.116,0.109,0.105)

C6 (2/3, 1,1) (1,1,1) (0.449,0.500,0.449) (0.095,0.109,0.086)

B3-C C7 C8 C9 Weight ——

C7 (1,1,1) (3/2,2,5/2) (1,1,3/2) (0.492,0.440,0.465) (0.781,0.691,0.751)

C8 (2/5,1/2,2/3) (1,1,1) (1/2,2/3,1) (0.180,0.180,0.196) (0.469,0.431,0.482)

C9 (2/3, 1,1) (1,3/2,2) (1,1,1) (0.328,0.381,0.339) (0.617,0.632,0.625)
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Resources
(B2)

C5 Carbon emission overshoot

C6 Low ownership of technical facilities and equipment 
or low application rate in this service

Social
(B3)

C7 The degree of information sharing is low

C8 Staff professional quality is low and education level 
is not high

C9 Poor customer evaluation

RPN of each SLP is obtained from equation (9), which 
is multiplied by the weight of each indicator to obtain the 
comprehensive RPN value. Finally, according to equa-
tions (10) and Table 14 and Table 15, the comprehensive 
evaluation value as shown in Table 17 can be obtained.

Table 17. Assessment results of all LSPs

Service type (s) SLP(i) RPN value Comprehensive evaluation value 
(Pis)

Shipping

S1 0.133 1.218

S2 0.247 0.958

S3 0.339 0.814

Port service S4 -- --

Processing

S2 0.119 1.429

S5 0.523 1.124

S6 0.259 1.411

Distribution

S3 0.139 0.801

S6 0.247 1.007

S7 0.614 1.038

5.3 The Multi-objective Task Assignment Model is 
Used to Solve the Problem

Tasks were assigned to logistics service providers ac-
cording to the model, and the evaluation results obtained 
in Section 4.2 were represented by Pis , which was input 
into the model to obtain the importance of the supplier. 
The model was solved by combining with an example. In 
this paper, Lingo12.0 programming was used to solve the 
problem [19].

(1) Considering only the objective function where the 
service cost is minimal, the minimum value of the total 
logistics service cost is Z*=75793.8. Here we take δ =1%, 
and convert Eq.(11) into the constraint condition Z≤ 
(1+1%) ×Z*, that is, Z≤76551.6.

(2) Under the premise of satisfying the constraint (13) - 
(16), the single objective program with the greatest overall 
satisfaction is obtained. The results of task assignment are 
as follows:

x11=58%, x21=15%, x31=27%, x42 =100%, x23 =40%, x63 
=60%, x64 =60%, x74 =40%. Overall satisfaction M=0.581, 
Total cost Z=76082.2.

(3) Results contrast

Figure 5. Result of considering importance and ignoring 
importance

As shown in Figure 5, when the importance of pro-
viders is not considered, the overall satisfaction is 0.57, 
and the average provider satisfaction is 0.45. On the other 
hand, when considering the importance of providers, al-
though the total cost increased by 156.9, the overall satis-
faction reached 0.71, and the satisfaction of providers also 
improved.

6. Conclusion

This paper mainly studies the task assignment of port 
logistics service providers with multi-service capabili-
ties. In addition, the concept of provider’s importance 
is also introduced. The calculation results show that the 
selection of multi-service capability providers can re-
duce the cost. For example, the selection of processing 
and distribution services from provider S6 can effec-
tively reduce the transfer cost and transfer time, thus 
improve the efficiency of the supply chain. Further-
more, considering the importance of providers increase 
the overall satisfaction although it increases the cost 
slightly, which is of great significance to maintain the 
stability of the supply chain.
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1. Introduction

Investment premium has been a hot issue in asset 
pricing research field recently. Basic economics and 
finance theory show that firm’s investment decision 

has a great impact on their operation performance as well 
as stock return performance. Many literatures discover the 
significant covariance between firm’s investment decision 
and its stock performance, both on firm-level and aggre-
gate level, although the relation is still mixed. 

On aggregate level, Cochrane [1] construct an invest-
ment-to-capital ratio (I/K) to study the relation between 
aggregate investment and capital market return. His re-
search on the US market reveals a significant negative 
correlation within aggregate investment and stock market 
performance, although this relation would be weakened 
by dividend yield. Lamont [2] finds out a significant pre-
dicting power of firm’s investment plan on future stock 

return in the US market: those years with high investment 
generate low market return, while high investment expec-
tations generate low future market return. Arif and Lee [3] 
discover a co-movement between aggregate investment 
and investors’ sentiment in their study of the US public 
market. When investors’ sentiment index peaks, aggregate 
investment hits a high level as well, followed by a nega-
tive abnormal return afterward. This negative correlation 
between aggregate investment and future market return is 
still robust after adding controlling variables such as PE 
ratio, book-to-market ratio, credit spread, term spread, 
equity issuance and so on. They also expand the research 
to global market and find the similar relation in 13 out of 
14 developed capital market. On the other hand, Hirsh-
leifer, Hou and Teoh [4] give us a different story when they 
analyze operating accruals and future stock return. As an 
investment indicator, operating accruals is positively cor-
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related with market return in the future.
On firm-level, this relation is also controversial. Coo-

per, Gulen and Schill [5] study the US market and find out 
asset growth has a strong explanatory power to firm’s 
cross-sectional return. A long-short portfolio based on 
total asset growth of last fiscal year demonstrates a signif-
icant negative abnormal return. Moreover, this negative 
relation between asset growth and firm’s stock perfor-
mance can last for longer than 5 years. Using last 3-years 
moving average capital expenditures as a proxy of firm’s 
investment, Liu, Whited and Zhang [6] has a similar find-
ing in the US market that firms with higher capital ex-
penditure generate a lower average return in next period. 
A research of Cooper and Priestley [7] summarize that for 
the US public firms, their actual investment are negatively 
correlated with future stick return, with measurements of 
I/K, total assets growth and total investment growth. On 
the contrary, Li and Wang [8] find different relation when 
they study on firms’ expected investment rather than ac-
tual investment. By constructing an expected investment 
growth variable EIG, they discover a strong and positive 
relation between firms’ expected investment and future 
stock return. A long-short portfolio based on EIG deciles 
generates a positive abnormal return in the US market and 
other G7 countries. However, using a similar approach, Li, 
Wang and Yu [9] find that aggregate market expected in-
vestment growth is negatively covaried with future market 
return, indicating that the effect of expected investment on 
future stock return might be volatile.

Naturally, we are also interested in the mechanism 
behind investment premium. Some scholars (Liu, Whited 
and Zhang [6], Li and Zhang [10], Cooper and Priestley [7], 
Arif and Lee [3], Gennaioli, Ma and Shleifer [11]) try to ex-
plain it from risk pricing aspect. They argue that assuming 
firms’ investment has a lag, which means firms cannot 
adjust their investment immediately, when discount rate 
falls, on one side, the hurdle rate falls, leading to higher 
investment level; on the other side, risk premium falls 
as well, indicating a lower future return. Therefore, with 
existence of investment lag, more investment encounters 
with lower return. However, Li and Wang [8] point out 
that unsystematic characters of the firm also play an im-
portant role and cash flow effect of the investment might 
overweight interest rate effect, resulting to a synchronous 
change within expected investment and future stock re-
turn.

Inspired by them, this paper tries to investigate the im-
pact of investment expectation on stock return in China 
capital market. Firm’s investment plan is determined by 
various factors, including interest rate, investors senti-
ment, risk preference, liquidity pressure, etc. With risk 

pricing theory, I decompose investment decision-making 
parameters into systematic one and idiosyncratic one. 
From the perspective of systematic risk, when risk-free 
rate drops, the IRR of investment falls as well, resulting 
to a higher level of future investment. Meanwhile, current 
stock price rises due to lower discount rate, leading to a 
lower future stock return. Therefore, investment expecta-
tion is negatively correlated to future stock return. From 
the perspective of idiosyncratic risk, in spite of the fact 
that firm-specific factors may have complicated impact on 
investment decision-making process, for those who de-
cided to increase their investment, assuming they are ra-
tional, market expectation of their earnings will rise. Such 
expectation reflects a higher current stock price, meaning 
a lower future return.

According to Chinese accounting principle for public 
firms, investment cash flow for purchase of fixed assets, 
intangible assets and other long-term assets can be regard-
ed as capital expenditure. In this paper, I study the impact 
of expected investment cash flow growth (EICFG) on 
cross-sectional return in China capital market and find out 
that EICFG has a strong predicting power on firm’s stock 
return and for those firms with higher investment expecta-
tions, they will experience a lower abnormal return in next 
period. This paper applies the risk pricing theory in the 
study of investment premium and elaborate the correlation 
behind it comes from interest rate and profitability, con-
tributing to related research in China capital market.

The rest of this paper is organized as followed: Section 
II describes the sample and variables. Section III is empir-
ical analysis and discussion. At last, a conclusion will be 
made in Section IV.

2. Sample Selection and Variable Construc-
tion

Sample
After a reform in 2006, most of Chinese public firms 

can liquidate their common stocks in the capital mar-
ket. So our sample selects the data from 2006 to 2019 
in CSMAR, a wildly used financial database, including 
financial statement reports, monthly return profile, market 
return profile and etc. After excluding financial industry 
and utility industry, the sample leaves us 260,251 entries. 
EICFG

I combine the approach of Li and Wang [8] and that of 
Pontiff and Woodgate [12] to construct our main explained 
variable EICFG as two stages.

At stage I, I do the cross-sectional regression for all 
public firms on April of year t with the model (1):
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ICFG =α b *MOM b *q b *CF b *ISSUE  ε i,t MOM,t i,t 1 q,t i,t 1 CF,t i,t 1 ISSUE,t i,t 1+ + + + +− − − −

� (1)
where ICFGi,t is the actual investment cash flow growth 

of firm i at year t, i.e. the natural logarithm of invest-
ment cash flow at year t over that at year t-1; MOMi,t−1 
is the momentum factor of firm i at year t-1 comes from 
Jegadeesh and Titman [13]; qi,t−1 is the q factor of firm i at 
year t-1 which is the natural logarithm of firm’s market 
value over its total equity; CFi,t−1 is the cash flow measure-
ment of firm i at year t-1 which is the sum of net income 
before extraordinary items and depreciation divided by to-
tal equity; ISSUEi,t−1 is the equity issuance of firm i at year 
t-1 comes from Pontiff and Woodgate [12].

At stage II, I use the estimated parameters a, bMOM,t , bq,t ,  
bCF,t and bISSUE,t , together with latest MOM, q, CF and 
ISSUE, to calculate EICFG of firm i on each month. This 
method guarantees that EICFG only contains public infor-
mation and avoids forward-looking problem.

Fama-MacBeth [14] regression of model(1) on full sam-
ple shows that MOM, q, CF and ISSUE can explain the 
actual investment growth, in hence they have good pre-
dicting power to expected investment. 

Table 1. Fama-MacBeth regression analysis of ICFG

ICFG

Intercept 0.111 -0.059 0.086 0.117 -0.000

[1.38] [-0.65] [0.93] [1.12] [-0.01]

MOM 0.171*** 0.139**

[3.41] [2.39]

q 0.077*** 0.036**

[4.40] [2.01]

CF 0.100*** 0.065**

[3.71] [2.35]

ISSUE 0.007* 0.132**

[1.85] [2.20]

Adj R-square 0.002*** 0.001*** 0.002*** 0.001*** 0.006***

[3.12] [5.33] [4.14] [4.30] [8.09]

Note: Robust t-statistics with Newey-West [15] corrections are reported in 
the parentheses. *Significant at 10%; **significant at 5%; ***significant 
at 1%.

Univariate analysis of MOM, q, CF and ISSUE demon-
strate that estimated parameters are at least significant at 
10% level. A higher historical return, market value, cash 
inflow or historical equity financing will lead to a higher 
investment. Multivariate analysis presents a similar im-
plication at 5% level. Therefore, MOM, q, CF and ISSUE 
are good indicators for actual investment growth and 
EICFG can be a good proxy for investment expectation.

3. Empirical Analysis and Discussion

At the end of each month, I sort all firms into 10 groups 
by computed EICFG value from low to high. The descrip-
tive statistics is presented in table 2, where EICFG is the 
growth of expected investment cash flow, ICFG is the 
growth of actual investment cash flow, Size is the natural 
logarithm of firm’s market value, B/M is firm’s book-
to-market ratio, MOM is the momentum variable comes 
from Jegadeesh and Titman [13], q is tobin’s q facor, CF is 
the measurement of firm’s cash flow and ISSUE is a proxy 
of equity financing comes from Pontiff and Woodgate [12].

Table 2. Descriptive statistics of EICFG portfolio

EICFG 
rank EICFG ICFG Size B/M MOM q CF ISSUE

Low -0.083 0.173 22.234 0.372 -0.170 2.487 0.093 0.029

2 -0.035 0.218 22.228 0.381 -0.063 2.406 0.283 0.048

3 -0.012 0.292 22.239 0.379 0.014 2.350 0.324 0.067

4 0.007 0.257 22.276 0.372 0.082 2.330 0.358 0.096

5 0.026 0.318 22.288 0.375 0.149 2.309 0.393 0.149

6 0.045 0.327 22.356 0.368 0.222 2.321 0.444 0.234

7 0.068 0.322 22.424 0.359 0.308 2.327 0.503 0.355

8 0.097 0.296 22.541 0.344 0.420 2.361 0.594 0.491

9 0.141 0.283 22.719 0.327 0.591 2.418 0.745 0.673

High 0.287 0.420 23.059 0.293 1.106 2.531 1.336 1.002

As we can see, EICFG deciles generally express a low 
to high trend in ICFG. The size and book-to-market ratio 
for each decile have minor differences, and for those firms 
with higher EICFG, their historical return, cash flow and 
historical equity financing is higher as expected. 

Then we construct the return matrix for 10 EICFG 
portfolios as presented in table 3, where Portret is annu-
alized 1-month buy-and-hold return, CAPM_Alpha is 
annualized CAPM adjusted abnormal return, FF-Alpha 
is annualized Fama-French 3-factor model adjusted ab-
normal return, FRET_1Y is 1-year buy-and-hold return, 
FRET_2Y is 2-year buy-and-hold return and FRET_3Y 
is 3-year buy-and-hold return. I also construct a zero in-
vestment portfolio each month by long low EICFG decile 
and short high EICFG decile, and examine the return of 
this long-short portfolio. The empirical result shows that 
EICFG is negatively correlated to future stock return, i.e. 
firms with lower investment expectation outperform those 
with higher investment expectation. The long-short port-
folio that update each month based upon EICFG deciles 
realize an annual return of 11.5%, which is statistically 
and economically significant. This abnormal return is not 
captured by both CAPM and Fama-French 3-factor model 
as the model adjusted alphas are 9.1% and 6.8%, respec-
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tively. With a longer investment horizon, if we hold the 
long-short portfolio for three years, in first year, its raw 
return is 14.2%, even higher than that of holding for one 
month. In second year, its raw return plunges to 3.8% and 
in third year, it even generates a negative return of -8.5%. 
As my long-short portfolio updates in a monthly basis, the 
predicting power of EICFG is more profound in a shorter 
investment horizon. 

Table 3. Return matrix of EICFG portfolio

EICFG 
rank Portret CAPM_

Alpha
FF-Al-

pha FRET_1Y FRET_2Y FRET_3Y

Low 0.218 0.185 0.088 0.231 -1.019 -1.255

2 0.207 0.173 0.076 0.238 -0.994 -1.256

3 0.218 0.184 0.082 0.238 -0.991 -1.239

4 0.237 0.205 0.098 0.222 -0.998 -1.231

5 0.186 0.158 0.061 0.210 -1.003 -1.232

6 0.206 0.177 0.079 0.203 -1.014 -1.227

7 0.183 0.157 0.063 0.185 -1.019 -1.200

8 0.164 0.143 0.052 0.161 -1.023 -1.216

9 0.136 0.111 0.034 0.136 -1.043 -1.199

High 0.103 0.093 0.020 0.089 -1.057 -1.170
Low-
High 0.115*** 0.091** 0.068** 0.142*** 0.038* -0.085*

t-stats [2.58] [2.14] [2.05] [5.89] [1.91] [-1.87]

Note: Robust t-statistics with Newey-West (1987)[15] corrections are 
reported in the parentheses. *Significant at 10%; **significant at 5%; 
***significant at 1%.

Based on return matrix, I also run a Fama-MacBeth re-
gression of firms’ excess return to investigate the comove-
ment of EICFG and one-month leading return. Regression 
analysis contains size, book-to-market ratio, momentum 
and actual investment ICFG as control variables. Empiri-
cal result in table 4 shows that expected investment vari-
able EICFG has a correlation coefficient of -0.052 with a 
t-stat of -4.46. After controlling firm size, book-to-market 
ratio, momentum and actual investment, such negative 
correlation is still significant in 1% level. 

Table 4. Fama-MacBeth regression of firms’ excess return

Excess Return

Intercept -0.047*** -0.026*** -0.268*** -0.268*** -0.269***

[-11.86] [-8.15] [-7.69] [-7.66] [-7.81]

EICFG -0.052*** -0.017*** -0.036*** -0.043*** -0.042***

[-4.46] [-5.56] [-7.82] [-7.30] [-7.03]

B/M -0.049*** -0.048*** -0.046*** -0.046***

[-8.69] [-8.61] [-7.18] [-7.24]

ln(ME) 0.011*** 0.011*** 0.011***

[7.38] [7.15] [7.32]

MOM 0.004*** 0.004***

[8.14] [7.96]

ICFG -0.001***

[-3.86]
Adj 

R-square 0.010*** 0.011*** 0.017*** 0.018*** 0.018***

Note: Robust t-statistics with Newey-West [15] corrections are reported in 
the parentheses. *Significant at 10%; **significant at 5%; ***significant 
at 1%.

Now we are interested in the logic behind the negative 
correlation between expected investment and future re-
turn. In finance theory, the net present value of a project is 
determined by two factors, discount rate and future cash 
flow. If firm’s investment decision is rational, expansion 
of investment comes from a fall of interest rate, or a rise 
in future cash inflow, or both. If interest rate falls, expect-
ed return of the firm falls as well. If future cash flow rises, 
a better earning expectation will reflect on current stock 
price, resulting to a higher present value and lower ex-
pected return. A Fama-MacBeth regression of firms’ ROE 
presented in table 5 demonstrates that firm’s investment 
expectation covaries with its profitability at 1% level of 
significance, after controlling size, book-to-market ratio 
and actual investment. Also, firm’s ROE is positively 
correlated to firm’s actual investment. An expansion of 
investment leads to a higher expectation of profit, a higher 
stock price and a lower future return.

Table 5. Fama-MacBeth regression of firm’s ROE

ROE

Intercept 0.030*** 0.017*** -0.285*** -0.282***

[8.94] [7.04] [-8.40] [-6.68]

EICFG 0.095*** 0.104*** 0.081*** 0.080***

[8.10] [7.61] [6.22] [5.59]

B\M 0.032*** 0.034*** 0.034***

[5.54] [5.23] [5.33]

ln(ME) 0.014*** 0.013***

[4.76] [3.98]

ICFG 0.001***

[3.83]

Adj R-square 0.074*** 0.089*** 0.121*** 0.122***

Note: Robust t-statistics with Newey-West [15] corrections are reported in 
the parentheses. *Significant at 10%; **significant at 5%; ***significant 
at 1%.

4. Conclusion

This paper disentangle the correlation between firm’s in-
vestment expectation and future return through an EICFG 
variable that measures firm’s expected investment cash 
flow growth. The empirical analysis of China public firms 
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from 2006 to 2019 shows that there exists a significant 
and negative relation between EICFG and future stock 
return. Firms with lower expected investment outperform 
those with higher expected investment in a short holding 
period. The zero investment portfolio by a long position 
in lowest EICFG decile and a short position in highest 
EICFG decile generates an annual return of 11.5% if we 
update the portfolio in a monthly basis, which is statisti-
cally and economically significant. Such anomaly cannot 
be mitigated by mainstream assets pricing model, such as 
CAPM and Fama-French 3-factor model. The predicting 
power of expected investment growth is better in a short 
horizon (within one year) than a long horizon.

I further investigate the logic behind firm’s investment 
expectation and future stock return. In general, assuming 
that firm’s investment decision is rational, expansion of 
investment comes from either a fall of interest rate, or a 
rise in future cash inflow. If interest rate falls, expected re-
turn of the firm falls as well. And if future cash flow rises, 
a better earning expectation will reflect on current stock 
price instantly, resulting to a lower expected return. Firm’s 
investment expectation covaries with its profitability. 
Also, firm’s ROE is positively correlated to firm’s actual 
investment. An expansion of investment leads to a higher 
expectation of profit, a higher stock price and a lower fu-
ture return.

Reference

[1]	Cochrane, John H.. Production-based asset pricing 
and the link between stock returns and economic 
fluctuations, Journal of Finance, , 1991, 46: 209-237.

[2]	Lamont, Owen A.. Investment plans and stock re-
turns, Journal of Finance, 2000, 55: 2719-2745.

[3]	Arif, Salman, Charles Lee. Aggregate investment 
and investor sentiment, Review of Financial Studies, 
2014, 27: 3241-3279.

[4]	Hirshleifer, David, Kewei Hou, Siew Hong Teoh. 

Accruals, cash flows, and aggregate stock returns, 
Journal of Financial Economics, 2009, 91: 389-406.

[5]	Cooper, Michael J., H. Gulen, M. J. Schill. Asset 
Growth and the Cross-Section of Stock Returns, 
Journal of Finance, 2008, 63: 1609-1651.

[6]	Liu, Laura Xiaolei, Toni M. Whited, Lu Zhang. In-
vestment-based expected stock returns, Journal of 
Political Economy, 2009, 117: 1105-1139.

[7]	Cooper, Ilan, R. Priestley. Real investment and risk 
dynamics, Journal of Financial Economics, 2011, 
101: 182-205.

[8]	Li, Jun, HuijunWang. Expected investment growth 
and the cross section of stock returns, Working Paper, 
2018.

[9]	Li, Jun, HuijunWang, Jianfeng Yu. Aggregate ex-
pected investment growth and stock market returns, 
Working Paper, 2018.

[10]	Li, Dongmei, L. Zhang. Does q-theory with invest-
ment frictions explain anomalies in the cross section 
of returns? Journal of Financial Economics, 2010, 
98: 297-314.

[11]	Gennaioli, Nicola, Yueran Ma, Andrei Shleifer. Ex-
pectations and investment, NBER Macroeconomics 
Annual, 2016, 30: 379-431.

[12]	Pontiff, Jeffrey, Artemiza Woodgate. Share issuance 
and cross-sectional returns, Journal of Finance, 2008, 
63: 921–945.

[13]	Jegadeesh, Narasimhan, Sheridan Titman. Returns to 
buying winners and selling losers: Implications for 
stock market efficiency, Journal of Finance, 1993, 
48: 65–91.

[14]	Fama, Eugene F., James D. Macbeth. Risk, return, 
and equilibrium: Empirical tests, Journal of Political 
Economy, 1973, 71: 607–636.

[15]	Newey, Whitney, Kenneth West. A simple, positive 
semi-definite, heteroskedasticity and autocorrelation 
consistent covariance matrix, Econometrica, 1987, 
55: 703-08.

DOI: https://doi.org/10.30564/jbar.v3i2.1750



17

Journal of Business Administration Research | Volume 03 | Issue 02 | April 2020

Distributed under creative commons license 4.0 DOI: https://doi.org/10.30564/jbar.v3i2.1794

Journal of Business Administration Research

http://ojs.bilpublishing.com/index.php/jbar

ARTICLE

A Study On the Structural Dimension of Middle Class Relational Iden-
tification in Chinese Context 

Yunxia Su1,2*　Minggui Sun3  
1. Shanghai Publishing and Media Institute, Shanghai, 200093, China
2. Shanghai Publishing and Printing College, Shanghai, 200093, China
3. Donghua University, Shanghai, 200051, China 

ARTICLE INFO ABSTRACT

Article history
Received: 13 April 2020
Accepted: 16 April 2020
Published Online: 30 April 2020 

Through in-depth interviews, this study makes an exploratory study on 
the dimension of the middle class relational identification in Chinese 
context by using the grounded theory. It is mainly composed of 4 dimen-
sions: relational orientation, relational adaptation, relational evaluation 
and relational development. According to the four dimension model of 
middle class relational identification, the middle class relational identi-
fication in China is the cognitive and behavioral orientation that in the 
action of achieving a certain purpose, because of the perception of consis-
tence with each other in role cognition and personal cognition, the middle 
class is willing to unite and trust, respect and understand and coordinate 
the conflict to adapt to this relationship, and then to form a positive evalu-
ation of the relationship and a sense of belonging and commitment to this 
relationship. The construction of the structural dimension of middle class 
relational identification in China is conducive to explaining the endemic 
phenomena of Chinese middle class.
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1. Introduction

The cultural and social temporal and spatial differ-
ences of the concept of the middle class make it 
different in different social and cultural contexts, 

such as “middle bourgeoisie”, “middle class”, “white-col-
lar” and so on, which are collectively referred to as the 
middle class in this study. In the process of moderniza-
tion around the world, the rise and growth of the middle 
class is a universal phenomenon, as is the case in China. 
Cultivating and developing the middle class is conducive 
to narrowing the gap between the rich and the poor, and 
enhancing the stability and coordination of development. 

The consumption behavior of the middle class will not 
only promote its individuals and families, but also pro-
mote the social and economic development of China in 
the transitional period. Its consumption concept and life-
style may affect the energy consumption structure and 
ecological environment of China and the world [1].

The consumption of different social classes has the 
characteristics of stratification. Occupation, education, 
personal and family income are the important factors af-
fecting the consumption of the middle class in China [2]. 
Beyond the traditional class symbols of occupation, group 
and income, Hart and Negri put forward the concept of 
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focus, and defined the social middle layer with creative la-
bor and open network connection. Bourdieu believes that 
the set of class positions embodied in the consumption 
stratification can be explained either by introducing a set 
of party mechanism or by the “class spirit” produced by 
the words of intellectuals [3]. The latter is exactly how Hart 
and Negri say that the symbolic labor of creative non-ma-
terial production occupies all social life [4].

The concept of identification originates from sociolo-
gy, and social identification is based on the formation of 
social identity of social individuals. There are great dif-
ferences in the composition of the middle class in China. 
The obvious heterogeneity and differentiation in social 
interaction rules and behavior norms, consumption behav-
ior, lifestyle and other aspects are not conducive to the in-
ternal formation of a consistent middle class identity and 
class consciousness [5]. If cultural factors such as identity 
and consciousness are ignored, middle class research will 
encounter many unanswerable questions [6].

Relationship identification is a kind of identification 
related to interpersonal relationship. According to con-
sumer sociology, Chinese identification management is a 
kind of external and objective identification management 
based on relationship self. It attaches great importance 
to obtaining positive evaluation from society and others, 
establishing identification with others by means of tan-
gible goods and transmitting identification [7]. At present, 
in China, the modern society of the middle class itself 
flows frequently, and it is easy to produce a sense of 
“anxiety” of unstable social status. Cultural anthropolo-
gists believe that goods can “create and maintain social 
relations” [8], and the middle class will create a network 
of personal survival and development through gift con-
sumption and confirm their own existence [9]. Because 
of the great differences in the composition of the middle 
class in Chinese context, they can only obtain the iden-
tification within the class from a narrower perspective, 
such as the common consumption characteristics [7], 
the dual relationship in the workplace [10], etc. In addi-
tion, the function of the family to determine the class 
boundary in Chinese society is prominent, and the fuzzy 
boundary of the middle class has been transformed into 
a clear and internal family boundary [4], the relational 
identification will be a feasible perspective to explain the 
phenomenon of middle class in China.

The theoretical construction and empirical research 
of relational identification has become a hot topic in the 
fields of organizational behavior and psychology in the 
west [11], while the relevant research is still quite lacking 
in China. It should be noted that “relationship” in Chinese 
context is different from that in the west, and whether the 

connotation of relational identification is different from 
that in the West needs to be studied. In addition, some 
foreign studies regard the measurement of relational iden-
tification as a single dimension construct, and many mea-
surement studies directly adapt the social identification or 
organizational identification scale, and the measurement 
objects are limited to the colleague relationship and supe-
rior subordinate relationship in the organizational context 
[10,11]. Therefore, it is necessary to explore the nature of re-
lational identification of middle class in Chinese context, 
develop dimensions and measurement scales of relational 
identification covering multiple role relationships, so as to 
unify the structure and measurement of relational identifi-
cation. This study will explore the dimensions of relation-
al identification of middle class in Chinese context,  and 
understand its connotation, in order to provide a feasible 
research perspective to explain the unique phenomenon of 
Chinese middle class.

2. Literature Review

2.1 The Concept and Characteristics of Relational 
Identification

The definition of relational identification in academic 
circles has two perspectives: state view and process view 
[12]. From the perspective of state view, it emphasizes 
the cognitive relationship between the actor and the role 
relationship, and then determines the dynamic response 
of the actor to a certain relationship. Relational identifi-
cation is the self-construction of an individual according 
to a specific role relationship [13], and it is the cognition 
of the actor whether there is a specific relationship be-
tween himself and others in the purposeful action [14]. 
What’s different is that Sluss and Ashforth [13] emphasize 
the basic role of individual characteristics in relational 
identification, while Wang [14] emphasizes that individu-
als regard others as a means to realize their own values 
or interests. Therefore, the former thinks that relational 
identification has three characteristics of personification, 
interpersonal attraction and role sublimation, while the 
latter thinks that relational identification has two charac-
teristics of others’ direction and relationship operation. 
From the perspective of process view, it describes the 
process in which an individual obtains self-construction 
from the role relationship. Process view can explain the 
formation and change of relationship operation [12]. The 
state view of relational identification is closely related to 
the process view. Various factors that affect the relation-
ship affect the process of relational identification, which 
will change the state of relational identification at a cer-
tain point.
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2.2 Dimension and Measurement of Relational 
Identification

Scholars at home and abroad have not reached a con-
sensus on the connotation of relational identification. Is 
relational identification a multi-dimensional construct or 
a single dimensional construct? If it is a multidimensional 
construct, which dimensions should be included? What 
is the relationship between dimensions? How to operate 
the concept? So far, there is a lack of relevant research at 
home and abroad.

There are two ways to develop the scale of relational 
identification: one is to develop the scale of relational 
identification based on the scale of other constructs, the 
other is to directly develop the scale of measurement. The 
former, such as adapting social identification scale to mea-
sure subordinates’ relational identification with leaders 
[15], adapting organizational identification scale to measure 
employees’ relationship identity with customers [16], these 
scales do not go through strict scale development proce-
dures, and it is difficult to use other structured scales to 
reflect the connotation of relational identification. The 
latter, for example, Walumbwa and Hartnell [17] developed 
a scale with 10 items to measure subordinates’ relational 
identification with leaders, Zhang et al. [18] developed a 
scale with 7 items to measure employees’ relational iden-
tification with colleagues, all of which are single-dimen-
sional, with no significant difference in structure, content 
and measurement indicators [11].

Foreign scholars mostly study three directions from the 
perspective of ordinary organization members: “subor-
dinates’ role identification with leaders, employees’ role 
identification with colleagues, employees’ role identifi-
cation with external stakeholders of the organization”. In 
China, there are “ten-identifications” in relational identifi-
cation [19], and kinship identification is the core of Chinese 
relational identification. In addition, Chinese people will 
adjust the scope of relational identification according to 
the needs of their instrumental actions. The expansion of 
the scope of relational identification means that Chinese 
people may absorb more non kinship relationships and 
their resources into the actions to support their instrumen-
tal goals [14]. The life style of the middle class involves 
many aspects such as family, work, study and interest, and 
its role relationship inevitably presents diversity. There-
fore, in addition to the cultural differences between the 
East and the West, it is necessary to deeply understand the 
connotation of the relational identification of the middle 
class in Chinese context, understand its dimension struc-
ture, and develop a scale covering multiple role relation-
ships on this basis to unify the structure measurement of 

relational identification.

3. Research Design

3.1 Research Method

In order to understand the connotation and dimensions of 
relational identification of middle class in Chinese con-
text, this study mainly uses qualitative research methods. 
Qualitative research emphasizes the process, situation 
and concreteness of research, which is more suitable for 
the study of relational identification of middle class in 
Chinese context. In the process of the research, the open 
questionnaire method, in-depth interview method and 
grounded theory method are used to obtain and analyze 
the data, and then refine the structural dimension and clar-
ify its connotation.

3.2 Data Sources

There is no unified standard for the definition of Chinese 
middle class. Different scholars put forward different 
views according to the research needs. In recent years, the 
commonly used standard of stratum division is the compre-
hensive use of income, education and vocational indicators 
[20]. Based on this criterion, the study defines the education 
standard as junior college or above, the occupational mid-
dle class as those who always or often need rapid thinking 
and mental work in their work, and the income standard 
as individuals with an annual income of more than 20000 
yuan [21]. The individuals who meet these three indicators 
and any two indicators are defined as middle class.

Based on this standard, 21 middle-class people who 
work and live in Shanghai are selected as samples, 12 
men and 9 women, aged between 30 and 45 years old；
among them, 1 junior college degree, 6 bachelor’s degree, 
10 master’s degree and 4 doctor’s degree；the occupation 
distribution is: 1 ordinary clerk, 11 enterprise and business 
unit directors, 9 university teachers；the income distri-
bution is: the minimum annual income is 90000 yuan, 
and the maximum annual income is 24 ten thousand yuan
（Considering the fact that the per capita disposable in-
come of Shanghai residents in 2017 was 58988 yuan, the 
housing price was expensive and the pressure of family 
education expenditure was huge, this study regards the 
per capita annual income of Shanghai households above 
90000 yuan and within 300000 yuan as the middle range 
of income）. Therefore, all 21 samples meet the criteria 
of middle class.

3.3 Information Acquisition

In this study, in-depth interviews were used to collect the 
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required information. In the in-depth interview, a pair of 
half-structured interviews were used, and the interview 
time for each person was controlled at 45-90 minutes. 
With the consent of the interviewees, the whole interview 
was recorded. After the interview, the recordings were 
sorted word by word, and nearly 50000 words of inter-
view records were obtained.

The interview content includes: the interviewees in-
troduce their basic information, including age, education 
background, job title and responsibilities, general income 
level, political status, marital status, etc.; after briefly ex-
plaining the scope of the “ten-identifications” relationship 
to the interviewees, the interviewees explain their under-
standing of the identified relationship, and give examples 
of an identified relationship and a non- identified relation-
ship respectively, so the relational attribute, the causes of 
the relationship, how to play their roles, how to deal with 
contradictions, the factors that affect the relationship, how 
to evaluate the relationship between themselves and the 
people around them, the significance of the relationship 
to themselves, the current and future expectations of the 
relationship, etc.

Twenty one interviewees provided 42 relationship 
cases, including 15 cases involving the relationship with 

parents, parents in law and spouses, 8 cases involving 
the relationship with classmates, 14 cases involving the 
relationship with colleagues (including the relationship 
between superiors and subordinates), 4 cases involving 
the relationship with friends, and 1 case involving the re-
lationship with lovers, which basically involved the work, 
study, family and hobbies of the middle class.

Then, grounded theory was used to code and model the 
interview content, to refine the structural dimension of re-
lational identification of middle class.

3.4 Reliability and Validity Test

Grounded theory is a research method developed by Gla-
ser and Strauss [22]. Based on empirical data, new concepts 
and ideas can be abstracted under the support of empirical 
data. In this study, we use grounded theory to analyze 
data and strictly abide by Strauss and Corbin’s procedural 
coding process and method [23]. In order to ensure the re-
liability and validity of the research, avoid the subjective 
bias and academic conclusion of researchers, two graduate 
students were invited to form a coding group. In the pro-
cess of research, the coding team members carry out data 
labeling and coding together. When there are different 
opinions, they discuss each other until they agree. Based 

Table 1. Open Coding

Data Content
Open Coding

Defining Phenomenon Preliminary Conceptualization
We used to be classmates, but now we are all college teachers. The road of 

development is the same. We have a common goal. In this relationship, our goals are 
the same.

I’m her daughter. She raised me when I was a child. When I grow up, I want to 
honor her. This is natural. I think I should do this. For her, I think she should 

raise me when she gave birth.……I hope that the other side will do this.In fact, 
it’s basically like this.

Our understanding about roles is 
consistent.

In this relationship, our actions 
reflect a consistent understanding 

of what each should do.

When I have a need, he will appear at once and discuss with each other when I 
encounter problems.

When we are in trouble, we help 
each other.

When we encounter problems, we 
will work together to solve them.

Months after her daughter was born, as a mother, she was reluctant to breastfeed 
in order to maintain her body shape.

The other party is unwilling to 
take more responsibilities.

This relationship plays a role in 
many complex responsibilities 

and multitasking.
It takes a lot of tests to get a doctor’s degree. There are certain difficulties in 

these levels. If the younger martial sister doesn’t pass this level, will she com-
plain that I didn’t fully tell her my experience? Would she mind? But for a long 
time, she should not, how to say, everyone’s ability is limited, and I can’t help 

her completely, I think so.

When your ability is not enough 
to help the other, it will not affect 
the relationship between the other 

and yourself.

When one’s ability is not enough 
to help the other solve complex 

tasks, mutual relationship will not 
be affected.

I have a lot of work to do myself. I can’t help myself. The leader is not consid-
erate at all. When I refuse, she called me a lot that day to ask me to do what she 

should do for her. I can’t bear it.

She doesn’t respect my opinions 
and choices.

She/he respects me and is willing 
to accept my choice or take my 

suggestions.
There is no contradiction between us. If there is one, it is a rare one, ……, he 

should be jealous, but then he immediately returned to normal, and the relation-
ship with me is still the same as in the past. I think he is good, even if envy is 

normal, ……, I choose to understand him.

When there is a conflict, we give 
way to each other.

When there are conflicts, I will 
reflect on myself and be willing 
to compromise for mutual satis-

faction.
If you meet a good leader or colleague at work, he will also help you a lot and 

tell you some experience.
Good relationships promote 
learning and improvement.

This relationship is conducive to 
learning and progress.

People around us all say that we are friends. People around us still agree with 
our relationship. Even because she started to get along with my other classmates 

who I didn’t get along well with ,because her, we became a small group.

People around us recognize our 
friendship.

People in my circle recognize our 
relationship; People in his / her 

circle recognize our relationship.
I even think that in the future, we can live in the same place and help each other. 

In fact, we have such expectations for such a future.
If the relationship continues, it 

will be a happy thing.
Hope to continue mutual support 
and encouragement in the future.
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on the working time of the research, a memorandum is 
established for each comprehensive coding and theoretical 
refining work, recording the process of theoretical con-
struction and modification [24].

4. Category Extraction and Model Construc-
tion

4.1 Coding Analysis of Grounded Theory

According to the grounded theory coding process of 
Strauss and Corbin [23], this study analyzes the interview 
data in three steps: open coding, relational coding and 
core coding.

4.1.1 Open Coding

Open coding is the process of decomposing and label-
ing the original interview materials sentence by sen-
tence or paragraph. The purpose of tagging sentences or 
paragraphs is to conceptualize them and to group relat-
ed concepts into a category to achieve categorization. 
In this study, we first extract the specific phenomenon 
about dimensions of relationship identification of mid-
dle class from the interview data, then summarize the 
phenomenon to form the concept, and extract the sim-
ilar concept to form the category. In this process, 127 
original statements are extracted and 39 free nodes are 
formed after conceptualization. In categorization, the 
initial concept with less frequency is eliminated and 21 
free nodes are finally established. See Table 1 for the 
initial concepts and some category examples obtained 
by open coding.

4.1.2 Relational Coding

The concepts and categories established by open coding 
are independent of each other, and relational coding is 
the process of discovering and establishing the relation-
ship between categories. According to the framework 
of paradigm structure process, the researchers logically 
sorted out the concepts and categories established by 
open coding as a whole, further produced the core cat-
egories, and explained the phenomena theoretically [23]. 
According to the free nodes obtained from the initial 
conceptualization, this study concludes eight categories: 
individual cognition, role cognition, solidarity and trust, 
respect and understanding, coordinating conflicts, rela-
tionship self-evaluation, relationship social evaluation 
and relationship outlook. The corresponding relationship 
between each category and the initial concept is shown 
in Table 2.

Table 2. Relational Code

Initial Concept (Free Node) Relationship with 
Tree Nodes

Tree Node (Categori-
zation)

In this relationship, our goals 
are the same. Influence

Individual Cogni-
tionIn this relationship, our val-

ues are the same. Influence

In this relationship, I know 
what I should do. performance

Role Cognition

In this relationship, I know 
what he / she should do. performance

In this relationship, our 
actions reflect a consistent 
understanding of what each 

should do.

Influence

We trust each other. Influence

Solidarity and Trust

When we encounter prob-
lems, we will work together 

to solve them.
Influence

Celebrate each other’s 
achievements and be happy 

for each other.
Influence

This relationship plays a role 
in many complex responsi-
bilities and multitasking.

Influence

When one’s ability is not 
enough to help the other 

solve complex tasks, mutu-
al relationship will not be 

affected.

Influence

I respect him/her and am 
willing to accept his/ her 

choice or take his/ her advice.
Influence

Respect and Under-
standingShe/he respects me and is 

willing to accept my choice 
or take my suggestions.

Influence

When there are conflicts, I 
will reflect on myself and be 
willing to compromise for 

mutual satisfaction.

Influence

Coordinating con-
flictsIn case of conflict, he/ she 

will reflect on himself/herself 
and be willing to compromise 

for mutual satisfaction.

Influence

We have a good relationship, 
get along with each other 

happily and harmoniously.
Influence

Relationship 
Self-evaluation

This relationship is condu-
cive to learning and progress. Influence

People in my circle recognize 
our relationship. Influence

Relationship Social 
EvaluationPeople in his/her circle rec-

ognize our relationship Influence

I hope this relationship will 
last. Influence

Relationship Out-
look

Hope to continue mutual 
support and encouragement 

in the future.
Influence

Hope for common devel-
opment and progress in the 

future.
Influence

4.1.3 Core Coding

In the core coding stage, after systematically analyzing 
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the conceptual genera found in relational coding, the core 
genera are searched, and the core genera are connected 
with other categories to verify their relationship. Accord-
ing to the eight categories in Table 2, four core categories 
are further summarized: relational orientation, relational 
adaptation, relational evaluation and relational develop-
ment. See Table 3 for the specific corresponding relation-
ship.

Table 3. Core Code

Tree Node (Categorization) Core Code

Individual Cognition
Relational Orientation

Role Cognition

Solidarity and Trust

Relational AdaptationRespect and Understanding

Coordinating conflicts

Relationship Self-evaluation
Relational Evaluation

Relationship Social Evaluation

Relationship Outlook Relational Development

4.1.4 Theoretical Saturation Test

In this study, new concepts and categories can no longer 
be generated when supplementary investigation data are 
used. Therefore, theoretical saturation test is adopted.

4.2 Dimension Model and Connotation Definition 
of Relational Identification

In the structural dimension model of relational identifi-
cation of middle class in Chinese context relationship, 
the four dimensions of relational orientation, relational 
adaptation, relational evaluation and relational develop-
ment are the core categories, which affect the relational 
identification of middle class. Among them, relational ori-
entation is the foundation, which is composed of individ-
ual cognition and role cognition. It reflects the cognition 
of both sides about each other’s role and the other side 
in a relationship, and provide the carrier of the role and 
individual characteristics of the bearing relationship for 
the relationship identification. Relational adaptation is the 
“umbrella”, which consists of solidarity and trust, respect 
and understanding, and coordinating conflicts. It provides 
relational norms and process strategies for relational iden-
tification. Relational evaluation provides relational reflec-
tion, which is composed of relationship self-evaluation 
and relationship social evaluation. It is reflected in the 
emotional and cognitive evaluation of an individual for a 
certain relationship as well as a broader cognitive evalu-
ation. The more a relationship is recognized by everyone, 
the more recognition of their roles will be strengthened. 

Relational development guides the development of a rela-
tionship, and then realizes the continuity and unity of its 
past, present and future.

According to the model, this study holds that relational 
identification of Chinese middle class is the middle class’s 
cognitive and behavioral orientation in realizing a pur-
poseful action, because the actor perceives the consistency 
of role cognition and personal cognition with the rela-
tionship partner, and is willing to adapt to the relationship 
through solidarity and trust, respect and understanding, 
and coordinating conflicts, and then form a positive eval-
uation of the relationship, as well as a sense of belonging 
and commitment to the relationship.

5. Document Dialogue

Based on in-depth interview and grounded theory, this 
study abstracts four structural dimensions of relational 
identification of middle class in Chinese context, and finds 
that these four structural dimensions have solid theoretical 
basis through dialogues with existing domestic and for-
eign studies.

The dimension of relational orientation includes two 
sub dimensions: individual cognition and role cognition. 
According to Sluss and Ashforth [13], relational identifica-
tion is based on relationship identity, which includes role-
based identity and personal identity, reflecting how the 
two parties play their respective roles. At the sub dimen-
sion level of individual cognition, narrative psychology 
based on the concept of “narrative” focuses on how people 
organize behaviors and give meaning through narrating 
life stories, and how to construct themselves in this pro-
cess. Relational identification has personality characteris-
tics. When one identifies a relationship, the characteristics 
and personality of the other will be fully considered [13]. 
At the sub dimension level of role cognition, according to 
the symbolic interaction theory, the individual’s self-role 
is formed in the social interaction with others and changes 
with time [25]. In the context of Chinese culture, Chinese 
people will use different exchange rules because of differ-
ent relationship attributes, that is, the exchange principle 
between family members is responsibility and obligation, 
the exchange principle between relatives and friends is 
reciprocity, and the exchange principle between strangers 
adopts the instrumental principle [26]. The essence of the 
pattern of differential order relationship in Chinese society 
is the response of Chinese people to the cognition of role 
relationship.

The dimension of relational adaptation includes three 
sub dimensions: solidarity and trust, respect and under-
standing, and coordinating conflicts. The relational iden-
tification takes the relational attribute as the standard of 
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identification, emphasizes to abide by the behavior norm 
under a certain relationship attribute, and both parties of 
the relationship must bear the responsibilities and obliga-
tions in the relationship [26]. For example, Chinese society 
requires children to be “filial” to their parents, which 
actually requires their children to respect and obey their 
parents. The sub dimension of solidarity and trust and the 
sub dimension of conflict and coordination belong to the 
category of relationship norms, which reflect the common 
understanding and expectation of both parties and can 
build and create a harmonious relationship atmosphere 
[27]. Social exchange theory describes the individual’s per-
ception of the exchange relationship with each other, and 
emphasizes the comparison between their own exchange 
relationship and other members’ exchange relationship. In 
general, the parties to the relationship need to prove their 
mutual loyalty (i.e., unity), a common interest relationship 
(i.e., reciprocity), willingness to assume multiple respon-
sibilities (i.e., integrity of roles), belief adjustment (i.e., 
flexibility), and a tendency to resolve conflicts harmoni-
ously (i.e., coordinate conflicts)  [28]. At the sub dimension 
level of respect and understanding, social support theory 
can explain that one’s relational identification with the 
other is an indicator of obtaining social support from the 
other. To respect and understand each other means to give 
each other face, to recognize the social status or reputation 
of the other [29], and to obtain social support from the oth-
er.

The dimension of relational evaluation includes two 
sub dimensions: relationship self-evaluation and rela-
tionship social evaluation. At the sub dimension level of 
relationship self-evaluation, when one provides enough 
social support and meets the emotional and instrumental 
needs of the other, the other can positively evaluate the 
role relationship and form relational identification [30]. Re-
lational identification has the characteristics of interper-
sonal attraction and role sublimation [13]. When both sides 
of the relationship agree with the relationship, friendship 
may be formed beyond the boundaries of formal roles. In 
China, the intensity of emotional relationship among fam-
ily members, relatives and friends, and between strangers 
decreases in turn. According to the resource allocation 
model of Hwang [31], the possibility of resource allocators 
accepting resource allocation requests is a function of the 
closeness of the relationship between allocators and appli-
cants, and the latter is a function of emotional level, reci-
procity (human feelings), and “face” to applicants in turn. 
In addition, social learning theory holds that a good rela-
tionship can make one party of the relationship become 
a model and encourage the other party to actively imitate 
it, so that both parties can internalize the nature and char-

acteristics of the relationship and improve the relational 
identification [11]. On the sub dimension level of relation-
ship social evaluation, generally speaking, the more a 
group of related role relationships are recognized by the 
collective, the stronger the recognition of both parties to 
their roles will be. Collective recognition can come from 
other individuals or from a broader social background [25].

The dimension of relational development includes a 
sub dimension of relationship outlook. According to the 
theory of self-narration, in the process of constructing the 
relational identification, the relational identification can be 
seen as one of the parties who narrates by connecting the 
past and the present experiences. Relational identification 
is not only a state, but also a process of change. Relational 
identification from the perspective of process view can ex-
plain the formation and change of relational identification 
[12]. Therefore, relational identification is developed after 
a certain point of time. Whether and how to extend and 
change in the future also needs attention.

6. Conclusion and Agenda

6.1 Main Contributions

First of all, this study clarifies the connotation of relation-
al identification of middle class in Chinese context. Rela-
tional identification of middle class in Chinese context is 
the middle class’s cognitive and behavioral orientation in 
realizing a purposeful action, because the actor perceives 
the consistency of role cognition and personal cognition 
with the relationship partner, and is willing to adapt to 
the relationship through solidarity and trust, respect and 
understanding, and coordinating conflicts, and then form 
a positive evaluation of the relationship, as well as a sense 
of belonging and commitment to the relationship.

Secondly, it constructs the structural dimension mod-
el of relational identification of middle class in Chinese 
context. In this model, relational orientation, relational ad-
aptation, relational evaluation and relational development 
are the 4 core dimensions. These 4 core dimensions affect 
the relational identification of middle class. Among them, 
relational orientation includes two sub dimensions: indi-
vidual cognition and role cognition, relational adaptation 
includes three sub dimensions: unity and trust, respect and 
understanding, coordinating conflicts, relational evalua-
tion includes two sub dimensions: relationship self-eval-
uation and relationship social evaluation, and relational 
development includes one sub dimension: relationship 
outlook.

6.2 Shortcomings of This Study

First of all, although the sample selection of this study 
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conforms to the sample selection criteria, all the inter-
viewees come from the same city. These interviewees 
work, study and live in the same city in China. Therefore, 
whether the research on the structural dimension of rela-
tional identification of middle class has universal signif-
icance is still uncertain. In the future, we need to expand 
the regional coverage of the samples to improve the gen-
erality of the research conclusions.

Secondly, this study lacks of quantitative research. This 
study mainly uses qualitative research methods. There-
fore, the research conclusion lacks the support of quantita-
tive data and quantitative research.

6.3 Future Research Prospects

This study draws four structural dimensions of relational 
identification of middle class in Chinese context. At pres-
ent, there is a lack of research in this area in China. There-
fore, this study not only opens up the existing research on 
relational identification, but also provides a new perspec-
tive for the study of the unique phenomenon of middle 
class in Chinese context. The future research can be im-
proved in two aspects: first, to develop the measurement 
scale of structural dimensions of  relational identification 
of middle class in Chinese context to provide operable 
technical basis for the follow-up empirical research；
second, to expand to the fields of consumer behavior, con-
sumer sociology, consumer economics, organizational be-
havior, psychology and other disciplines, further excavate 
its antecedent and outcome variables, explore the relation-
ship between relational identification and other variables, 
and pay special attention to its possible negative impact.
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1. Introduction

Financial reforms required in the area Middle East 
and North Africa (MENA) in favor of International 
Monetary Fund (IMF) during the period 1980s and 

1990s.These reform had affected significantly in banking 
systems and local stock market in MENA region [31]. 

In the traditional structure conduct refers that in the 
banking industries have the effect of competition on the 
profitability. It represents that if the concentration is the 
higher, the competition will be the lower which forces to 
obtain higher profit [37,38,40]. 

Else, the efficient structure hypothesis emphasizes to 
take efficiency which leads to higher profitability. To mea-

sure the efficiency cost to income ratio is used and differ-
ent results were found [3,12].

They used joint banking products ( total deposit, gross 
loan and non-interest income) to examine the impact of 
competition on profitability Chinese commercial banks 
over the period 2003 to 2013 [38].

This study investigates the impact of the competition 
in different banking markets on profitability of different 
ownership structure (Islamic banks, Commercial Banks 
and Specialized Govt. Institution). The purpose of this 
study is to show the impact of competition on profitabil-
ity of banks in MENA region. For that reason, this study 
contributes to the contemporaneous empirical analyses in 
some ways. 1st, on this field, several various nations like 
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US banking industry, European banking industry, Greek 
banking industry and China banking industry has focused 
a lot of attention where lately MENA  have focused to 
handle this sophisticated issue, but there have a few ev-
idence of research on this area. Thus, this paper is to in-
vestigate MENA countries banks with a broader range of 
unbalance panel data that covers 256 banks and 19 coun-
tries over the period from 2011 to 2017. 2nd, some studies 
focused mostly on the impact of credit risk, liquidity risk, 
capital risk, and insolvency risk (Z-score), cost efficiency, 
banking sector development and stock market develop-
ment and it has also found that these indicators has impact 
on  banks profitability in MENA countries. Determination 
of profitability indicators are used return on assets (ROA), 
return on equity (ROE) and net –interest margin (NIM). 
Finally, this paper uses Lerner index and 3- banks con-
centration ratio (C3) to measurement market competition; 
we attain more sturdy results for the sake of the impact 
of cost- efficiency and competition on banks profitability. 
This study uses 3 method (Generalized method of mo-
ments, Least Squares and Generalized Linear Model) to 
justify this result. This study will help to financial author-
ity for policy implementation of various forms of banks in 
MENA region.  

The remaining part of this paper is structured as fol-
lows. Section 2 reviews of literature. Section 3 shows 
presentation of data and methodology.  Section 4 explains 
the empirical results. Lastly, Section 5 Conclusions and 
Policy Making.

2. Review of Literature  

There have a number of volumes of literature examining 
the profitability not only in the US banking but also the 
European banking industry. The outcomes refer that bank 
profitability has significantly influence by bank credit risk, 
liquidity risk, bank size, bank capitalization, bank efficien-
cy, bank diversification, concentration, inflation as well as 
GGDP but some has significantly negatively impact such 
as credit risk, liquidity risk ad bank size. Table- 1 provides 
brief information about the empirical studies focusing on 
US and Europe.

Table 1. Review of literature on profitability

Data period Areas of 
Investigation

Method and 
Methodology

Empirical
outcomes

Referenc-
es

1985-2001 Greek Ban-
ing Industry GMM

There has no 
proof in support of 
structure conduct 
performance par-
adigm in Greek- 
banking industry

[1]

1990-2002 Greek Bank-
ing Sectors

Fixed effect 
estimator

Not only higher 
capitalization but 
also lower cost ra-
tio leads to greater 
profitability. GGDP 
and inflation also 
influence to bank 

profitability.

[45]

1992 to 1998
European 
Banking 
Industry

GMM and 
OLS

Capital asset ratio 
has a significantly 
& positively effect 
on bank profitabili-

ty

[14]

1992-1998
European 
Banking 
Industry

Generalized 
Method of  
Moments

Bank diversifica-
tion has a positive 

impact on bank 
profitability

[13]

1986-1989
European 
Banking 
Industry

Ordinary 
Least 

Square 
(OLS)

Liquidity risk has 
a is significant & 

negative concerned 
to bank profitabili-

ty

[23]

1973-1978 US Banking 
Industry

Ordinary 
Least 

Square 
(OLS)

Size has signifi-
cantly & negative-

ly concerned to 
bank profitability

[34]

1994-1998
European 
Banking 
Industry

Fixed Effect 
Estimator

Credit risk has a 
negative impact on 
bank profitability

[22]

1994-2005 US Banking 
Industry

Generalized 
Method of  
Moments 

(GMM) and 
Ordinary 

Least 
Square 
(OLS)

Bank concentra-
tion contribute to 

increase profitabil-
ity of bank

[42]

1980 -1989 US Banking 
Industry OLS

Larger market 
share as well as 
various product 

contribute to  high-
er profitability of 

banks

[3]

They investigated about Greek banking area over the 
period from 1985 to 2001. They said that there has no 
proof in support of structure conduct performance para-
digm in Greek- banking sector. For this result, they used 
Generalized Method of Moments (GMM) [1]. They studied 
about Greek banking industry over the period 1990 to 
2002. They refer that not only higher capitalization but 
also lower cost ratio leads to greater profitability of banks. 
They also refer that GGDP and inflation also influence to 
bank higher profitability. For identify this result, they used 
fixed effect estimator (FEE) [45]. They examined about 
European banking area over the period from1992 to1998. 
They found that Capital - asset ratio has a significant & 
positive effect on higher bank profitability. For detect this 
result, they used two methods  Generalized Method of 
Moments (GMM) & Ordinary Least Squares (OLS)[14].

They examined about European banking area over 
the period from1992 to1998. They said that there has a 
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positive effect of  bank diversification on bank higher 
profitability. For detect this result, they used Generalized 
Method of Moments (GMM) [13].  

They studied about European banking area over the pe-
riod from 1986 to 1989. They said that liquidity risk has a 
significant and negative effect of concerned to bank prof-
itability. For detect this result, they used Ordinary least 
square (OLS) estimator [23].

They examined about US banking sector over the peri-
od 1973 to1978. They refer that there has a significant and 
negative impact concern to bank profitability.  For identify 
this result, they used Ordinary least square estimator [1,34].

They observed about European banking industry over 
the period from 1994 to 1998. They refer that credit risk 
has a negative effect concern to bank profitability. For 
identify this result, they used fixed effect estimator (FEE) 
[22].

They examined about US banking area from the period 
1994 to 2005. They refer that Bank concentration ratio 
contribute to increase bank profitability. For identify this 
result, they used two methods Generalized Method of Mo-
ments (GMM) and Ordinary Least Squares (OLS) [42].

They studied about US banking area over the period 
1980 to 1989. They refer that larger bank market share as 
well as various product contribute to higher profitability 
of banks. For identify this result, they used Ordinary least 
square estimator [3].

3. Data and Methodology

This part  includes six segments where segment 3.1 Pre-
sentation of data and time border; Segment 3.2 Define the 
variables and source of variables as well as estimated ef-
fects on bank profitability; including four classes namely 
(1) Profitability indicators, (2) Industry specific variables, 
(3) Bank specific variables and (4) macroeconomic con-
trol variables; Segment 3.3 Assessment of competition in 
the MENA banking industry (Lerner index); Segment 3.4 
Drives efficiency of cost in the MENA banking industry: 
Stochastic Frontier approach (SFA); Segment 3.5 Deter-
mination of z-score (insolvency risk) in the MENA bank-
ing sector; finally, Segment 3.6 Emphasis on econometric 
model to determine bank profitability.

3.1 Presentation of Data and Time Border

This study is prepared on the basis of bank data on MENA 
countries. It covers over the period 2011 to 2017. At first 
we have gathered 21 countries, 392 banks, and total ob-
servation 2758; 1820 Commercial banks, 805 Islamic 
banks and 133 Specialized Govt. Institution data from the 
MENA countries. After dropping missing data, we had a 

database of 19 countries, 256 banks and total observation 
969, 634 Commercial banks, 298 Islamic banks and 37 
Specialized Govt. Institution banks. As per the ownership 
structure, there are 3 ownership patterns in the MENA 
region. The bank-specific data as well as the industry-spe-
cific data are collected from the database of Bank scope. 
Macroeconomic variables are retrieved from database of 
the World Bank (data.worldbank.org).The data are not 
available information for all the year. For this reason, 
we use an unbalanced panel datasets so that we can keep 
persistence. We use 3 profitability indicators to measure 
profitability of bank which are ROA [1,12,37,38,40]; ROE 
[7,37,38,40]; and NIM [1,37,38,40].The bank specific determinant 
of profitability includes insolvency risk (z-score), credit 
risk, capital risk, liquidity risk, bank size, bank- diversifi-
cation and cost- efficiency. The industry-specific variables 
include competition (Lerner index, C3), banking sector- 
development and stock market- development. Two mac-
roeconomic variables are includes GDP growth rate and 
annual inflation rate. Finally, this paper uses Lerner index 
and C3 to examine competition. We get more vigorous 
results with concern to the effect of cost- efficiency and 
competition on bank profitability. The study uses 3 meth-
od (Generalized method of moments, Least Squares and 
Generalized Linear Model) to find out this robust result. 

3.2 Define the Variables and Source of Variables 
as well as Estimated Effects on Bank Profitability

Table 2. Define the variables and source of variables as 
well as estimated effects on bank profitability

Endogenous 
variables Definition

Ex-
pected 
Effect

Source

(1) Profitability - 
indicators (x+a)n

Return on assets 
(ROA) total assets

net income 
 

[27,37-39]

Return on equity 
(ROE) shareholder s equity

net income 
'  

[37-39]

Net-interest mar-
gin(NIM)

net interest income
earning assets
−

 
 

[37-39]

(2)Industry- spe-
cific variables

Bank competition
(Lerner index) (P MC PTAit TAit TAit − /) +

[2,9,10,11,16,1
7,18,19,21,26,3

3,38,39,41].

Bank competi-
tion(C3)

the wholebanking industry

total assets of thelagest

   
total assets of

    
  threebanks

   + [38]
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Banking-sector 
development

valueof gross domestic
banking sector assets

    
product

  
+ [38-40]

Stock-market 
development

maeket capitalizationof

valueof gross domestic
  listed companies

    

  

product

+ [38-40]

(3)Bank-specific 
variables

credit risk
impaired loans

gross loans 
 

- [26,38-40,43]

liquidity-risk liquid assets
total assets 

 ? [37,38]

Capital-risk regulatory- capital ratio ? [38,39,41,44]

Insolvency risk 
(Z-score)

ROA E TA
σROA
+ / + [2,5,24,29,30,

38,39,41,43,44] 

Size Natural logarithm of total 
assets + [26,38,39,41,

43]

Cost- efficiency Stochastic frontier ap-
proach (SFA) ? [25,38].

(4)Macroeco-
nomic

variables

GGDP Annual growth of gross 
domestic product rate - [28,43]; World 

bank

Inflation Annual inflation rate ? [43]; World 
bank

Here, notes: “+” denotes positive effect, “-” means negative effect, “?” 
represents no indication.

3.3 Assessment of Competition in the MENA 
Banking- industry (Lerner Index & Concentra-
tion Ratio)

The Lerner index extent to market power which define as 
bank’s price minus marginal cost divided by the bank’s 
price. We used  Lerner index as well as C3 to examine 
the market competition (market power) in the MENA 
countries following [2,5,9,10,11,16,17,18,19,21,32,33,38,39,41]. For cal-
culating bank level data the Lerner index is used. The 
range is utilized 0 ˂ Lerner ˂ 1 for level of competition. 
At the point when the estimation of Lerner list is zero (0), 
it shows market power is lower but highly competitive. 
On the other hand, if the value of Lerner index is one (1), 
it indicates that market power will be more but less com-
petitive.

Lerner index calculate as following:

Lerner P MC Pit TAit TAit TAit= −(   /)

Here, PTAit  represents the price of total assets MCTAit 
indicates the marginal cost of total assets of the bank i at 
time t. Price indicates total operating income which calcu-
lates interest income plus non-interest income divided by 

total assets of banks i in time t, and  Marginal cost  (MC) 
determines by trans log cost function [5]. 

MCTAit Translog cost function as follow:

 
InCOST InQ InQ InWit it it it j it= + + +β β γ

+ + +

0 1 ,

∑ ∑∑
j i j k

3 3 3

= = =

δ εj it j it j it k it itInQ InW InW InW

 β
2

2

, , ,

2

1 1

∑
j

3

=1 � (1)

Ln indicates natural logarithm and cost indicates total 
cost, Qit represents total assets (output) for a bank i at time 
t.

Wj and Wk indicate W1, W2, and W3.  
W1 indicates input prices of labor (personal expenses to 

total assets)
W2 indicates Input prices of funds (interest expenses to 

total deposits)
W3 indicates Input prices of fixed capital (other operat-

ing and administrative expenses to total assets).
Then, Compute as marginal cost: 

MC InQ InWTA it j j itit
= + + ∅

Cost
Qit

it  
 
 
β β1 2 ,  ∑

j

3

=1
� (2)

3.4 Drives Efficiency of Cost in the MENA Bank-
ing Industry: Stochastic   Frontier Approach 
(SFA)

Cost efficiency examines how a bank work well under 
the level environment condition concern to ‘best-practice 
bank’ which producing the equivalent output [4]. Cost ef-
ficiency measures for getting equal output, by reducing 
variance concern to benchmark bank with minimize cost. 
The cost efficiency level use generally from the cost func-
tion which express as translog function as follows [38]:

+ + ϒ + +

InCost lnassets lnassets lninput

∑∑ ∑
j k j

3 3 3

= = =1 1 1

    

it it it itj itj

α µitjk itj itk itj it itj it it

= + + +     ( ) ) 

lninput lninput lnassets lninput v

β β β α0 1  2  
1

2
2 ∑

j

3

=1

Here, ln defines the natural logarithm. i represents a 
particular bank, and t represent a definite year of bank. 
Cost indicates the total cost; this study has taken one out-
put which is total assets, on the other hand, input has tak-
en three input prices (1) price of labor (personal expense 
divided by total assets) (2) price of fund (interest expense 
divided by total deposit) (3) price of capital (other operat-
ing & administration expenses divided by total assets). ν 

denotes the effect of statistical noise. μ represents the non 
- negative random disturbance term which taking the ef-
fects of inefficiency. Descriptive statistics of Lerner index 
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shows in table 3.

Table 3. Descriptive statistics of Lerner index

Vari N Formula Min Maxi M Std.

Cost 969
Interest expenses 
plus non-interest 

expenses

-340
5.00

416320
7.00

6907
4.85

25520
5.40

Assets 969 Total assets 9.0000 19.0000 15.275 1.6754
input 

price of 
labor

969 ( personal expens-
es to total assets ) 0.0000 0.0000 0.000 0.0000

input 
price of 

fund
969 ( interest expenses 

to total deposits ) 0.0000 15.0000 .015480 .4818694

input 
rice of 
fixed 

capital

969

( other operating 
and administrative
expenses to total 

assets)

0.0000 1.0000 .002064 .0454076

MC 969
Estimated using 
equation (1) and 

(2)

Note: N represents number of observation; Min represents minimum; 
Maxi represents maximum; M represents mean and Std. represents stan-
dard deviation.MC denotes marginal cost, vari denotes variables.

3.5 Determination of z-score (Insolvency Risk) in 
the MENA Banking Sector

Return on assets plus CAP (equity divided total assets) 
divided by standard deviation return on assets as define 
as Z-score. Z-score uses to examine the insolvency risk 
of the study. Z-score provide the information about bank 
which bank is stable or unstable or less stable as well as 
provide the information which bank has the capability 
to absorb the losses. So, the higher value of z-score de-
notes the greater stability and lower risk. To examine the 
financial stability of financial institution like as (banks, 
insurance company) broadly used by [2,5,20,29,30,37-41,43,44]. The 
calculation of Z-score can be expressed as follows:

 Z-score = ROA E TA
σ ROA
+ /

Here, ROA denotes return on assets of banks; E indi-
cates equity of banks; TA represents total assets of banks; 
σ ROA stand for standard deviation return on assets. 

3.6 Emphasis on Econometric Model to De-
termine Bank Profitability

For determining bank profitability a number of indica-
tors (ROA,ROE,NIM) are used by Tan [37-39].We use three 
profitability indicators ROA, ROE and NIM to determine 
bank profitability. When we evaluate the bank profitability 
by ROA, ROE as well as NIM; we have faced a number 
of challenges. Firstly, higher profitable banks are able 

to take more equity through retaining profits. Secondly, 
assume that perfect capital market will be increased in 
capital to improve projected earnings. Some issues are 
arisen, unobserved heterogeneity across banks in MENA 
as well as modifications in corporate governance. Finally, 
profitability would be very sturdy for MENA banks due to 
political interference. We try to follow the model  [1,38]; by 
using a two-step Generalized Method of Moments (GMM) 
to estimate profitability in the MENA banking industry. 
Finally, we are driving a model and expands the specifica-
tion proposed by  Tan [38] and  which would be expressed 
as follows:

P X X X Xit i t j it I it m it it it= +∂ + + + + ϒ +α π β β β ε0 , 1    − ∑ ∑ ∑ ∑
j I m

7 11 13 16

= = =1 8 12 14

j I m b

Here, P denotes the profitability indicators ROA, ROE 
and NIM; i indicate the specific banks; t denotes the time 
for specific banks. α0 denote the constant value.( ∂πi,t−1) 
represent the lag variable which shows lag profitability 
of one period. X denotes the endogenous variables. XJ  
denotes the bank specific variables. XI represents the in-
dustry specific variables. Xm denotes the macroeconomic 
variables. Xb denotes the bank (dummy) variables; 3 dum-
my variables are Islamic Banks (ISBs) and Commercial 
Banks (CBs), Specialized Govt. Institution (SGI) repre-
sented by ISBs, CBs and SGIs respectively. ∂ denotes the 
speed the adjustment which leads to equilibrium and its 
range value 0 to 1; higher value indicate less competitive 
market and also indicate slower adjustment; lower value 
denotes more competitive and also denotes higher speed 
adjustment. βJ,  βI and  βm are coefficients to be estimated. 
The error term is represented by ε.

4. Empirical Results 

This segment consists of three section; section 4.1 Posi-
tion of cost efficiency in the banking sectors; section 4.2 
Situation of competitive conditions in the MENA banking 
industry; finally, section 4.3The influences of risk, cost 
efficiency and competition on bank profitability.

4.1 Position of Cost Efficiency in the Banking Sec-
tors

This section (table 4) shows the result about cost efficien-
cy concern to ownership structure over the period 2011 to 
2017.Islamic banks shows the highest cost efficiency with 
regard to Commercial banks as well as Specialized Gov-
ernment Institution; whereas, Specialized Government 
Institution shows the lowest cost efficiency. The outcomes 
display 0.352743, 1.413965 and 1.571398 chronically 
Specialized Government Institution, commercial banks 
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and Islamic banks on examined time period. The result 
shows the different outcomes through equal inputs price.  
Specialized Government Institutions show the better cost 
efficiency among the banks. The results also inform about 
wastage 10.56%, 42.35% and 47.07% of their costs con-
cern to the best price banks chronically Specialized Gov-
ernment Institution, commercial banks and Islamic banks. 
This result is contrast with the findings of Tan [38]. 

Table 4. Situation of Cost Efficiency in the MENA Bank-
ing sector (2011-2017)

v 2011 2012 2013 2014 2015 2016 2017 Ave Per

ISB 0.4614 0.8811 0.6592 1.624 2.1701 3.2642 1.9385 1.5713 0.4707

CB 0.4771 1.8708 1.4965 1.3169 1.7026 1.6066 1.4269 1.4139 0.4235

SGI 0.0170 1.1438 0.0979 0.9011 0.1636 0.064 0.0808 0.3527 0.1056

Here, ISB= Islamic banks, CB= Commercial banks and SGI= Spe-
cialized Government Institutions; Ave= Average; Per =Percentage; V= 

banks.

4.2 Situation of Competitive Conditions in the 
MENA Banking Industry

This part (figure 1 and 2) shows the overall banking com-
petitive condition in MENA region. Figure 1 explains the 
competition through Lerner index. The result shows that 
Specialized Govt. institutions and commercial banks take 
the highest market power over the period 2012 to 2016 
but suddenly decline Specialized Govt. institutions 2016 
to 2017 but Commercial banks keep their persistency; 
but both banks are slightly decline level from the period 
2012 except 2015-2016 Specialized Govt. institutions. On 
the other hand, Islamic banks show the difference result 
from the others. The market power of its (Islamic banks) 
gradually increases from the beginning period till now. In 
figure 2 shows the overall assets of the largest three banks. 
The result shows that from the beginning to 2012 rapidly 
increase and 2012-2014 gradually increase but gradually 
decline from the 2014 to till now.
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Figure 1. Competitive condition measured by Lerner 
index
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Figure 2. Competitive condition measured by C3

4.3 The Influences of Risk, Cost Efficiency and 
Competition on Bank Profitability

In table 5 represents the factors of bank profitability with 
an emphasis on the influences of Risk and Cost Efficiency. 
In table 6 focuses on the effects of risk and competition on 
bank profitability. Finally, in table 7 shows cost efficiency 
as well as C3 to test the effects of risk, cost efficiency and 
competition on bank profitability.  Several profitability 
indicators are significant at the1%, 5%, 10% level by The 
Hessian tests. This specifies the explanatory power of the 
model is high.

From the tables 5 and 6 results expression that credit- 
risk is insignificantly & positively concern to bank profit-
ability whereas 2 profitability indicators  ROA & ROE use 

[35-36]; but credit-risk is positively and significantly concern 
to bank profitability  when  profitability indicator NIM 
is used. Our outcomes are difference with the findings 
of Tan [38]. We are used different econometric techniques 
in table 7 for this difference results. We further describe 
the insignificant positive effect of credit - risk on bank 
profitability when profitability indicators ROA & ROE 
are used but credit - risk is positively and significantly 
concern to bank profitability when profitability indicator 
NIM is used. This result suggests that larger volumes of 
credit- loan commit to higher bank profitability through 
large-scale of non-performing loans/impaired loans rises 
the banking cost & also precedes a decline in bank profit-
ability. Actually, there has no impact between credit- risk 
& profitability whereas 2 profitability indicators ROA and 
ROE are used except NIM.

The results from in tables 5 and 6 display the liquidi-
ty- risk  has insignificantly & negatively concern to bank 
profitability whereas 2 profitability indicators ROA and 
ROE are used  but liquidity- risk is positively & signifi-
cantly concern to bank profitability  when  profitability 
indicator NIM is used. The results are in contrast with Tan 
[38]. We are used different econometric techniques in table 
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7 for this difference results. We further describe the insig-
nificant positive effect of liquidity- risk on bank profitabil-
ity when profitability indicators ROA & ROE are used but 
liquidity- risk is positively & significantly concern to bank 
profitability when profitability indicator NIM is used. The 
result (NIM) clarifies that larger volumes of loans commit 
to increase bank income & also expand profitability of 
banks. Howsoever, higher liquidity- risk which leads to 
decline in ROA & ROE. The negative influence of liquid-
ity- risk on bank, ROE results are similar to [8]. Unfortu-
nately, actually there has no significant relation between 
liquidity- risk & profitability of banks in MENA countries.

With regard to in table 5 and Table 6, Capital- risk is 
revealed to be significantly & positively concern to bank 
profitability when profitability indicator ROA is used, and 
significant negative concern to bank profitability whereas 
profitability indicator ROE is used, and insignificant neg-
ative concern to bank profitability when profitability indi-
cator NIM is used. Our results are dissimilarity with the 
outcomes of Tan [38]); When profitability indicator ROA, 
ROE and NIM are used. We are used different economet-
ric techniques in table 7 for this difference results. We 
further describe the significant & positive concern to bank 
profitability when profitability indicator ROA is used; and 
significant negative concern to bank profitability whereas 
profitability indicator ROE is used, and insignificant neg-
ative concern to bank profitability whereas profitability 
indicator NIM is used. For The sake of ROE & NIM of 
MENA banks, the negative effect can be elucidated by the 
ways (1) for the larger levels of capital, the funding cost 
may be declined of the banks (2) higher capital level may 
be encourage for lending or engage in prudent lending 
which lead to higher profitability of banks, (3) for collect-
ing higher volume capital, banks need emphasis on own 
capital & reduce external loans. As a result, the dropping 
the volume of borrowing increases the bank profitability. 
We also find out that have a significant and positive effect 
of capital - risk on ROA; that refers lower levels of cap-
ital- risk (higher levels of capital) which lead to a lower 
ROA. The result states that higher volume of capital re-
duce the risk on assets & lower the equilibrium expected 
return on assets required by stakeholders.

In table 5 and in table 6 display that insolvency- risk 
is insignificant and positive concern to bank profitability 
when profitability indicator ROA is used and insolvency 
risk significant & positive related to bank profitability 
when profitability indicators ROE & NIM are used. Our 
outcomes are in contrast with the outcomes of Tan [38]. 
We are used different econometric techniques in table 
7 for this difference results. We further describe the in-
significant positive effect of insolvency - risk on bank 

profitability when profitability indicators ROA is used but 
insolvency risk is significant & negative concern to bank 
profitability when profitability indicator NIM is used. The 
result (ROA) shows that the effect of insolvency- risk on 
ROA is insignificant & positive, higher level of insolven-
cy- risk lead to higher ROA and CAP (E/TA) which lead 
to higher banks profitability. Actually, there has no signif-
icant relationship between insolvency- risk & profitability 
when Profitability indicator ROA is used. On the contrary, 
the effect of insolvency- risk on ROE & NIM is signifi-
cant but negative which indicate greater level of insolven-
cy- risk which leads to a lower profitability of banks in 
MENA.  

From table 5, in table 6 and in the table 7 shows that 
bank size is positive & significant concern to the bank 
profitability when profitability indicator ROE and NIM 
are used. The positive effect of bank size on bank profit-
ability may be expounded; larger banks can reduce costs 
through economies of scale. As a result the, reduce the 
cost which leads to increase bank profitability.  It’s also 
revealed that bank- size has significant & negative con-
cern to ROA. It may be clarified by the results that larger 
banks have greater ability to emphasis on non-interest 
generating businesses.  By deducing the volumes of inter-
est-generating activities reduces ROA which lead to lower 
profitability of banks. 

With respect to bank-specific determinants of bank 
profitability, both in table 5, in table 6 and in the table 7 
display the bank diver-sification has significant & positive 
concern to the bank profitability when profitability indica-
tor ROA Tan [38] and ROE are used and negative & signif-
icant concern to the bank profitability when profitability 
indicator NIM Tan [38] are used. This outcome can be 
elucidated by the fact that bank- diversification decreases 
banks costs through economies of scope. By reducing 
bank costs which leads to a progress in bank profitability. 
That’s why; larger volume of funds is invested by banks 
in engaging in other non-traditional activities due to the 
negative effect of diversification on NIM. By reducing the 
volume of funds for traditional loan-deposit services de-
creases bank income & further declines bank profitability.   

The results from in tables 5 and in table 6 show that 
cost - efficiency has positive and significantly concern to 
bank profitability whereas 2 profitability dimensions  ROA 
& NIM are used  but  significant & negatively concern 
to bank profitability  when  profitability indicator ROE is 
used. Our outcomes are in dissimilarity the outcomes of 
Tan [38]. We are used different econometric techniques in 
table 7 for this difference results. We further describe the  
cost- efficiency has positive and significant concern to 
bank profitability whereas 2 profitability dimensions  ROA 
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and NIM are used  but  significant & negative concern to 
bank profitability  when  profitability indicator ROE is 
used. The result (ROA, NIM) shows the effect of high-
er cost- efficiency which lead to higher ROA and NIM 
which leads to lower cost and ultimately lead to higher 
banks profitability in MENA countries. On the contrary, 
the effect of cost -efficiency on ROE is significant but 
negative which indicate greater level of cost- efficiency 
lead to a lower profitability of banks. However, in the ta-
ble 6 Lerner index shows that Lerner index is significantly 
& negatively concern to bank profitability when profit-
ability indicator ROA is used & significantly & positively 
concern to bank profitability when profitability indicator 
ROE is used and insignificant & positive concern to bank 
profitability when profitability indicator NIM is used. Our 
outcomes are difference with the outcomes of Tan [38]. We 
are used different econometric techniques in table 7 for 

this difference results. We describe the C3 has significant 
and negatively concern to bank profitability when  profit-
ability indicators  ROA is used (same result in table 6) but  
positively and significantly concern to bank profitability  
when  profitability indicator NIM is used. Unfortunately, 
insignificantly & positively concern to bank profitability 
whereas profitability indicator ROE is used. The result 
(Lerner, C3) based on ROA and NIM implies that MENA 
banks with higher levels of market power which indicate 
lower level of profitability. on the other hand, lower level 
of competition which lead to higher profitability. The re-
sult is in similar with  Tan [38].

Both in table 5 and in table 6 display that banking - 
sector development have negative & significant effect 
on bank profitability when profitability dimensions ROA 
& NIM are used and insignificant & negative concern 
to bank profitability when profitability indicator ROE is 

Table 5. The effects of risk-taking behavior and competition on bank profitability (cost efficiency only)

ROA ROE NIM
Variable Coefficient z-Statistic Coefficient z-Statistic Coefficient z-Statistic

(t-1) of dependent variable 4.91E-14*** 8.764079 -7.64E-16** -2.10777 1.07E-15 1.053382
Bank characteristics

CREDIT_RISK 0.000378 0.084543 0.099462 1.499877 0.037159** 2.139123
LIQUIDITY_RISK -0.00191 -0.69549 -0.05267 -1.2969 0.0167 1.569894
CAPITAL_RISK 0.007019*** 4.532239 -0.03924* -1.70855 -0.00844 -1.40366

INSOLVENCY_RISK 1.31E-05 0.888613 -0.00069*** -3.15821 -0.00038*** -6.70286
BANK_SIZE -0.00134*** -4.53389 0.020269*** 4.613805 0.002938** 2.553124

BANK_DIVERSIFICATION 0.004122** 2.489947 0.139463*** 5.680143 -0.02463*** -3.82915
COST_EFFICIENCY 0.030707*** 4.086762 -0.25236** -2.26483 0.078352*** 2.684325

Industry characteristics
BANKING_SECTOR_DEVEL-

OPME -5.40157*** -2.14615 -41.8072 -1.12011 -27.9607*** -2.85974

STOCK_MARKET_DEVELOP-
MENT 7.09E-07*** 3.371414 -3.03E-06 -0.97172 -2.24E-06*** -2.73689

Macroeconomics
GGDP 0.000159** 1.945267 -0.0005 -0.41742 0.000523** 1.825963

INFLATION 0.000123* 1.601829 0.005306*** 4.710341 0.003987*** 14.83581
ISLAMIC_BANK -0.00057 -0.27006 0.031138 1.002291 -0.01583** -1.94497

COMMERCIAL_BANK -0.0001 -0.05093 0.024321 0.802952 -0.02589*** -3.26323
SGI 0.000384 0.183527 -0.03731 -1.21251 0.010984 1.496174
C 0.032447*** 6.310499 -0.21581*** -2.83031 0.063094*** 3.158779

Deviance statistic 0.000139 0.030633 0.002102
LR statistic 122.8912 86.42212 132.0293

Pearson SSR 0.133304 29.31617 2.011702
Dispersion 0.000139 0.030633 0.002102

Prob(LR statistic) 0 0 0
 Pearson statistic 0.000139 0.030633 0.002102

Probability .000 0.0235 0.0073
No. of observations 969 969 969

Note: Table shows the GLM estimation results. Where return on assets (EOA), return on equity (ROE) and non –interest margin (NIM) are the en-
dogenous variables for bank i and year t. The ROA(- 1),ROE (-1) and NIM (-1) are lagged dependent variables. Bank specific variable are credit risk, 
liquidity risk, capital risk, insolvency risk(the return on assets  (ROA) plus equity divided total assets( E/TA) divided by the standard deviation of 
return on assets ratio σ (ROA) defined as Z-score, bank size, bank diversification and cost efficiency are main endogenous variables. Industry specific 
variables are banking sector development, stock market development also endogenous variables. Macro-economic variables are growth of gross do-
mestic product (GGDP) and inflation. Dummy variables are Islamic banks. Commercial banks and Specialized government institutions. *Significance 
at 10 percent; ** 5 percent; and *** 1 percent level.
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used. Our results are dissimilarity with the results of  Tan 
[38]. We are used different econometric techniques in table 
7 for this difference results. We further describe the bank-
ing -sector development have negative & significant effect 
on bank profitability whereas profitability indicators ROA 
& NIM are used and insignificant & negative concern to 
bank profitability whereas profitability indicator ROE is 
used. The effect of banking - sector development on ROA 
and NIM are negative but significant which indicate great-
er level of banking - sector development which increase 
the cost lead to a lower profitability of banks in MENA 
countries. The outcome is similar  with [6]. In table 5, 6 and 
7show that stock -market  development has a significant 
and positive effect on ROA Tan [38] of MENA banks which 
signposts the volume of non-interest  business, increase 
significantly in a highly development stock market & that 
the income from these non-interest creating businesses 
contributes more than interest income to the overall in-

come of MENA banks. On the other hand, stock -market  
development is a insignificantly and positively effect on 
ROE but significant negatively effect on NIM of MENA 
banks which lead to higher stock- market development 
increase the cost which lead to lower profitability of banks 
in MENA region.

In table 5, 6 and 7 results indicate that in highly inflation 
environment MENA banks take the higher profitability. 
The finding explains that inflation work well in this place 
and can to adjust in interest rate which increases the reve-
nue & further increase bank profitability. During the time 
of economic boom in MENA resign, those banks can to 
achieve higher profitability (ROA*, ROE***, NIM***). 
We can also explain that the credit condition of banks is 
better during periods of economic boom.   By reducing 
the volume of non-performing loans, banks can   increase 
profitability. Howsoever, the result states that MENA banks 
take lower ROA during periods of economic boom. GDP 

Table 6. The effects of risk-taking behavior and competition on bank profitability (Lerner index only)

ROA ROE NIM
Variable Coefficient z-Statistic Coefficient z-Statistic Coefficient z-Statistic

(t-1) of dependent variable 5.65E-14*** 10.49831 -1.02E-15*** -2.975579 1.85E-15** 1.901358
Bank characteristics

CREDIT_RISK -0.00034 -0.07507 0.114205* 1.717316 0.036894** 2.108439
LIQUIDITY_RISK -0.00337 -1.23264 -0.04306 -1.07184 0.01255 1.187277
CAPITAL_RISK 0.006858*** 4.39662 -0.0397* -1.72975 -0.00917 -1.51846

INSOLVENCY_RISK 8.47E-06 0.570571 -0.00064*** -2.94466 -0.00039*** -6.86434
BANK_SIZE -0.00149*** -5.04837 0.020765*** 4.77178 0.002426** 2.118292

BANK_DIVERSIFICATION 0.005909*** 3.703671 0.131512*** 5.601664 -0.01888*** -3.05576
Industry characteristics

LERNER -0.00613* -1.73703 0.132363** 2.550796 -0.00112 -0.08172
BANKING_SECTOR_DEVELOPME -4.97287** -1.96327 -42.2993 -1.1349 -26.3304*** -2.68482
STOCK_MARKET_DEVELOPMENT 7.26E-07*** 3.426835 -3.32E-06 -1.06329 -2.22E-06*** -2.70361

Macroeconomics
GGDP 0.000153* 1.860968 -0.00033 -0.27645 0.000526* 1.826763

INFLATION 0.000136* 1.761424 0.005157*** 4.579877 0.004011*** 14.88552
ISLAMIC_BANK -0.00215 -1.02175 0.050381* 1.623999 -0.01879** -2.3014

COMMERCIAL_BANK -0.0016 -0.78706 0.037903 1.269613 -0.02947*** -3.75142
SGI 0.001911 0.907283 -0.05662* -1.84102 0.013548* 1.840607
C 0.042451*** 7.215811 -0.36844*** -4.25611 0.076161*** 3.343625

Deviance statistic 0.000141 0.03059 0.002118
LR statistic 107.7145 87.9156 123.8985

Pearson SSR 0.135204 29.27427 2.026835
Dispersion 0.000141 0.03059 0.002118

Prob(LR statistic) 0 0 0
Pearson statistic 0.000141 0.03059 0.002118

probability 0.0824 0.0107 0.9349
No. of observations 969 969 969

Note: Table shows the GLM estimation results. Where return on assets (EOA), return on equity (ROE) and non –interest margin (NIM) are the endog-
enous variables for bank i and year t. The ROA (- 1), ROE (-1) and NIM (-1) are lagged dependent variables. Bank specific variable are credit- risk, 
liquidity- risk, capital- risk, insolvency- risk (the return on assets  (ROA) plus equity divided total assets( E/TA) divided by the standard deviation of 
return on assets ratio σ (ROA) defined as Z-score),bank size, bank diversification and  are main endogenous variables. Industry specific variables are 
Lerner index, banking sector development, stock market development also endogenous variables. Macro-economic variables are growth of gross do-
mestic product (GGDP) and inflation. Dummy variables are Islamic banks. Commercial banks and Specialized government institutions. *Significance 
at 10 percent; ** 5 percent; and *** 1 percent level.
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has positive growth on NIM which focuses on traditional 
interest -generating activities, which explains the non-in-
terest generating business contributes more to the overall 
profitability of MENA banks. On the other hand, the time 
of economic boom, MENA banks emphasis on more effort 
& allocate extra resources to engage in traditional interest 
generating activities. However, ROA reduce, when the re-
duce volume of non-interest generating businesses. Where-
as competition is examined by the Lerner index & C3 ratio, 
the result shows in one case (ROA) is same on banks prof-
itability. This result suggests that the Lerner (ROA) and C3 
(ROA) ratio are negative & significantly which represent-
ing lower competition leads to higher banks profitability. 
Unfortunately, We are found other two profitability indica-
tors one case significant ( ROE**; NIM***) and one case 
insignificant  (ROE, NIM).

5. Conclusion and Policy Making

This study examines the elements of bank profitability in 
MENA with a focus on the effects of risk, cost-efficiency, 
& competition (Lerner, C3) on bank profitability. We use 
a sample of MENA (634 Commercial banks, 298 Islamic 
banks and 37 specialized govt. Institution) over the period 
2011 to 2017. This paper try to keep contributes to the 
empirical literature by the follows: (1) it observes in the 
different kinds of risk, (2) usages more accurate measures 
of efficiency (Stochastic Frontier approach- SFA) and 
competition (Lerner index & C3). However, it affords 
more sturdy results with respect to the effects of cost ef-
ficiency & competition on bank profitability compared to 
Tan [38]). We find out that MENA banks have greater prof-
itability in a lower competitive environment and various 

Table 7. The effects of risk-taking behavior and competition on bank profitability  (Cost efficiency & C3)

ROA ROE NIM
Variable Coefficient z-Statistic Coefficient z-Statistic Coefficient z-Statistic

(t-1) of dependent variable 2.58E-14*** 10.25515 -6.53E-16*** -2.259967 -1.39E-15*** -3.195399
Bank characteristics

CREDIT_RISK 0.000459 0.103105 0.09917 1.495042 0.036906** 2.129436
LIQUIDITY_RISK -0.00089 -0.32244 -0.05633 -1.37558 0.013528 1.264322
CAPITAL_RISK 0.006562*** 4.23201 -0.03759* -1.62808 -0.00702 -1.16374

INSOLVENCY_RISK 1.24E-05 0.841322 -0.00069*** -3.14465 -0.00038*** -6.67683
BANK_SIZE -0.00147*** -4.93096 0.02073*** 4.666057 0.003337*** 2.874778

BANK_DIVERSIFICATION 0.004174** 2.530553 0.139278*** 5.67082 -0.02479*** -3.86266
COST_EFFICIENCY 0.029565*** 3.944739 -0.24825** -2.22428 0.081911*** 2.808898

Industry characteristics
C3 -0.01204*** -2.91252 0.043382 0.704555 0.037532*** 2.332918

BANKING_SECTOR_DEVELOPME -5.79976** -2.30992 -40.3728 -1.07979 -26.7197*** -2.73509
STOCK_MARKET_DEVELOPMENT 6.97E-07*** 3.327717 -2.99E-06 -0.95768 -2.20E-06*** -2.69769

Macroeconomics
GGDP 0.000167** 2.046753 -0.00053 -0.44252 0.000498* 1.743355

INFLATION 0.000119 1.565039 0.005319*** 4.720509 0.003998*** 14.92531
ISLAMIC_BANK -0.00026 -0.12616 0.03005 0.965806 -0.01677** -2.06292

COMMERCIAL_BANK -0.00035 -0.17037 0.025196 0.830921 -0.02514*** -3.17251
SGI 7.95E-05 0.038126 -0.0361 -1.17162 0.011978* 1.635163
C 0.041023*** 6.943778 -0.24671*** -2.80419 0.036363 1.581888

Deviance statistic 0.000138 0.03065 0.002092
LR statistic 132.3349 86.87304 138.0847

Pearson SSR 0.132131 29.30096 2.000315
Dispersion 0.000138 0.03065 0.002092

Prob(LR statistic) 0 0 0
Pearson statistic 0.000138 0.03065 0.002092

Probability 0.0001
0.0036

0.0261
0.4811 

0.005
0.0197

No. of observations 969 969 969

Note: Table shows the GLM estimation results. Where return on assets (EOA), return on equity (ROE) and non –interest margin (NIM) are the en-
dogenous variables for bank i and year t. The ROA(- 1),ROE (-1) and NIM (-1) are lagged dependent variables. Bank specific variable are credit risk, 
liquidity risk, capital risk, insolvency risk (the return on assets  (ROA) plus equity divided total assets( E/TA) divided by the standard deviation of 
return on assets ratio σ (ROA) defined as Z-score, bank size, bank diversification and cost efficiency are main endogenous variables. Industry specific 
variables are C3, banking sector development, stock market development also endogenous variables. Macro-economic variables are growth of gross 
domestic product (GGDP) and inflation. Dummy variables are Islamic banks. Commercial banks and Specialized government institutions. *Signifi-
cance at 10 percent; ** 5 percent; and *** 1 percent level.
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natures of risk like as credit- risk, liquidity- risk, capital- 
risk, & insolvency- risk are related significant to bank 
profitability in MENA countries. This paper offers several 
policy implications  not only  the  MENA government  
but also   the banking- regulatory authorities: (1) MENA 
banks would also improve the process of managing and 
monitoring the loan business through reducing  the level 
of credit risk which leads to higher profitability (2) MENA 
banks should decrease higher level of banking sector de-
velopment. (3) MENA banks should commit to full use of 
available funds to engage in various types of businesses; 
if there is an issue of insolvency, strong governmental 
support will give protection to MENA banks.
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It is a research subject that has attracted a wide concern and study for a 
long time to find a suitable trading point of stock. From the views of big 
data and quantization technique, the paper tries to propose an approach, 
through the form of algorithm, based on big data analysis and linear 
weighted moving average curve, to find the point of buying stock, so that 
the trader would like to achieve the expected profit with a higher proba-
bility; and makes the digital experiment to further explain the approach 
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big data research and quantization technique, and can also provide a cer-
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1. Introduction

Since China developed its stock market, the scale 
has continuously expanded, the number of quoted 
companies has steadily increased. As the institu-

tional construction has gradually perfected, the partici-
pants have become more and more. By the development 
of many years, now the stock market has become an 
important pillar of China’s socialist economy with Chi-
nese characteristics, which extremely adapts to the de-
velopment of China’s economy, and greatly promotes its 
prosperity, development and stability. The trade of stock 
has also become a major investment channel for China’s 
people. Stock market is a huge complex system. A lot of 
theoretical work is needed to do for how to effectively 
build the system. Therefore, the China’s stock market 
has received extensive attention and research since it 
came into being in the 1990s. For example, D.W.Tian 
discussed whether the reform of the divisional of stock 

right has an impact on the effectiveness of China’s stock 
market, which provided a reference for the formulat-
ing of relevant policies [1]. S.Wang et al. predicted the 
feasibility of changes of stock price by Markov chain 

[2]. X.K.Li used the Copula function to analyze the cor-
relation of Shanghai stock market and Shenzhen stock 
market [3]. X.L.Ren et al. argued the spillover effect of 
fluctuations between international energy market and 
China’s stock market, as well make an empirical analysis 
[4]. R.W.Lin et al., based on multi-dimensional interactive 
verification, tried to predict the trend of the stock market 
from multiple dimensions and tested the method by es-
tablishing a relevant model [5]. X.P.Teng et al. proposed a 
method of predicting stock price trend based on the deep 
multiple regression model [6].

The moving average is often used to show the average 
level of historical fluctuations of stock prices, thus, to a 
certain extent, reflects the future development trend of 
stock prices. Therefore moving averages are an import-
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ant tool for the technical analysis of stock trade, and it 
is an important aspect of the research area of stock mar-
ket to explore buying point and selling point from the 
moving averages. B.J.Chen et al. analyzed the effective-
ness of trading based on moving averages by designing 
two indicators, namely the prediction accuracy of the 
combination of buying point and selling point, and the 
cumulative rate of return [7]. B.B.Sun  tested whether the 
moving average has the ability to obtain excess profits [8]. 
C.Y.Wang  based on the theory of moving average ana-
lyzed the effectiveness of trend investment in the stock 
market [9].

Restricted by the technique of data processing, such as 
ingestion, storage and compute, the previous work that 
studies the buying point and selling point from the mov-
ing average has not been able to fully take advantage of 
the role of big data method and quantitative investment 
technology. Noting the situation, X.X.Xu et al., based on 
quantitative the technique, developed an algorithm to, 
through big data analysis and moving average curve, find 
the buy point of stock; and conduct a digital experiment 
to further explain the algorithm and verify its performance 
[10]. The main idea of the algorithm is to strenuously find 
a suitable scale δ  so that, when the stock price is below 
the positive difference between the most recent daily av-
erage MA of a certain period and the scale δ , the buy of 
stock can obtain expected profits with a high probability. 
Therefore, we regard the region of stock price below the 
positive difference as a buying interval. In order to find 
the scale δ , we review the historical data of trades for a 
certain long period of time; and supposed that the stock 
is bought whenever its price is below (MA-δ),we test how 
many trading days can achieve the expected profit, and 
calculate the frequency of reaching the expected profit, 
which is believed as a success probability . If this proba-
bility reaches the expected level, the δ  is regarded as the 
suitable scale. And otherwise, we change the value of δ  
and continue the preceding process to find it. The process 
completes until the suitable scale is found. The work of 
literature [10] makes full use of big data methods and quan-
tification techniques, and to a certain extent, develops 
related work of previous research.

Due to the hysteresis of simple moving averages, the 
algorithm proposed by the literature [10] may be ineffi-
cient sometimes for it fails to make full use of the most 
recent information. On the other hand, due to no con-
sideration of the loss with the failures in the process to 
find the suitable scale according to the expected success 
probability, the algorithm may be inefficient sometimes 
for the loss is too more. In view of this observation, the 
present work tries to develop the work of literature [10] 

by changing the simple moving average as the weighted 
moving average, and the finding suitable scale according 
to the expected success probability as the finding suitable 
scale according to the maximum total profit. We will, 
based on quantitative the technique, propose an algo-
rithm to, through big data analysis and weighted moving 
average curve, find the buy point of stock; and conduct 
a digital experiment to further explain the algorithm and 
verify its performance.

2. Mathematical Programming

In order to clarify the problem that will be considered, we 
provide a preparation from the perspective of mathemati-
cal modeling in this section.

Let S be a stock. We denote h
i

l
i PP 、  and c

iP  to rep-

resent the lowest price, highest price and closing price 
with trading day i  respectively, and use )( ji −  to repre-
sent the jth trading day before trading day i . Here, 1−i  
refers to the first trading day before trading day ,,i

)( ji −  refers to the jth trading day before trading day i . 
We call

∑
=

− +−
+++

=
l

j

c
ji jlP

l
iP

1
)1(

21
1)(


as linear weighted average stock price with the previous l  
trading days of trading day i ; and call the smooth curve 
formed by the points {( , ( ))}i P i  as linear weighted mov-
ing average curve, as weighted moving average for sim-
pleness and clearness .

For stock S , assume that we buy one share in trading 
day i , and the period we  hold shall not exceed f  trad-
ing days. Use ),( fiO  to represent the profit in the future 
f  trading days afterwards. We consider the problem how 

to make vfiO ≥),(  with a high probability, and denote 
it as ),(SPMP-S vf , abbreviated as ),(SPMP vf . 
Here v  is an appropriate positive real number, which in-
dicates the expected profit we hope to obtain.

Next, we tentatively establish an approach to solve the 
problem and conduct a digital experiment to further ex-
plain the algorithm and verify its performance.

Remark 1: In order to be convenience, for buying stock 
mentioned in present work, the number of buy is under-
stood as one share. In practice, for to use the approach we 
proposed, the number can be adjusted through multiplying 
by the corresponding coefficient.

3. Algorithm

In this section, we try to, through establishing the follow-
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ing algorithm SPMO , propose an approach to solve the 
problem ),(SPMP vf .

Obviously all the stock investor hope that the stock 
bought can get more profit within a certain period of time. 
A most popular approach is to buy stocks at the price below 
a certain moving average. It is a difficult question to tackle 
with that at what position in the region of stock price below 
the moving average we should buy the stock for, on the one 
hand, that the difference between the moving average and 
the buying price is less will result in the profit of buy stock 
reducing; on the other hand, that the difference is more will 
result in the chance to buy stock reducing. So, it is the bot-
tleneck for the investors buy stocks according the approach 
to determine the buying point. 

Given a problem SPMP( , )f v , let
P P P i l L fi i i

l h c, , , 1, 2, ,= + + , 
be respectively the lowest price, highest price and closing 
price with trading day i for the latest ( )l L f+ +  historical 
data, and 0P  be the current price.  We try to find an suit-
able 0>δ  basing on these data such that it is possible to 
guarantee the profit v  with a high probability within the 
next f  trading days that the investors buy stocks when 

])1([0 δ−< PP .
We use the intensive search method to accomplish this 

task. Take an appropriate small 0>ε . Then, we replay the 
trades, in turn, on L  trading days i f f f L= + + +1, 2, , , 
for 

δ ε ε ε= <, 2 ,3 , , max { }

f i f L+ ≤ ≤ +1
Pi

h
 

respectively. Assume l
iP  to be the current price when 

we replay the trade for trading day i . On the trad-
ing day i , we first consider whether the stock can be 
buy at a price lower than ])1([ δ−+ iP ,  namely,  

])1([ δ−+< iPPl
i . If it is not possible, 0 is used as 

the profit of trading day i ; otherwise, we further con-
sider in two cases that the profit can reach v , namely 
[ (1 ) ] max { }P i v P+ − + <δ

i j i f+ ≤ ≤ +1 j
h

; and the profit can not 

r each v ,  namely,  [ (1 ) ] max { }P i v P+ − + ≥δ
i j i f+ ≤ ≤ +1 j

h
.  I n 

the first case, v  is regarded as the profit of this trad-

ing day. In the second case, { [ (1 ) ]}P P i vi f
l
+ − + − +δ

is regarded as the profit of this trading day. For an 
δ  determined , after the replaying trade completes 
for each of the L  trading days, take the sum of the 
profits of each trading day as the total profit with 
δ  for the L  trading days, and indicated it as kR ,  

where 
ε
δ

=k . Finally, we find the *k  that satisfies 

}max{* kk RR = , and use ε=δ ** k  as the δ  we want 

to find.
From the states above, we can obtain the following 

observation. On the one hand, if the historical data used is 
less, namely l  and L  are too small, from the viewpoint 
of statistic, the found δ  is too difficult to guarantee suc-
cess of high probability, that is, when the investors buy 
stocks under the condition ])1([0 δ−< PP , they do not 
easily obtain profit v  within the next f  trading days, so 
the amount of historical data used should be sufficiently 
large. On the other hand, it does not meet the actual needs 
that the speed of calculation is too slow, so the speed of 
calculation should be sufficiently fast. That is to say, in or-
der to effectively achieve the above ideas, we must use the 
big data technology. For processing big data at high speed, 
it is impossible to do without computers. Next, according 
to the above ideas, we design an algorithm SPMO  to 
solve ),SPMP( vf  with high probability, which can be 
executed by a computer and can better illustrate our meth-
od too.
SPMO Algorithm 

Question: ),SPMP(-S vf .
Input:

f l L v P P P i l L f P f l L v, , , , , , , ,  1, 2, , ;  .  ( , , , , 0)ε εi i i
l h c = + + > 0

(Here, f is the number of the trading days within 
which the investor expects to profit v , l  is the number of 
trading days for )(iP , L  is the number of training days; 
v  is the expected profits; ε  is a parameter variable repre-
senting a kind of operation gap; l

iP  is the lowest price on 
trading day i , h

iP  is the highest price, c
iP  is the closing 

price on trading day i ; fLl ++  is the number of his-
torical data used; 0P  is the current price.)

Output: Yes (The investor can buy stocks at the current 
price); No (The investor cannot buy stocks at the current 
price).

Process:

(1) Calculate LfffiiP +++= ,,2,1  ),( 
.

(2) 0:  ,0:  ;0: 0 =δ=δ=k . 

(3) kkkkk δ=δε+δ=δ+= −   ,  ;1: 1 .

I f  0},,1  ;)(max{ >++=−δ− fLiiPiP l
i 

, 

go to the step 4; otherwise, go to the step 7.

(4) Put 0:=kR , then go to the step 5.

(5) For Lfffi +++= ,,2,1  , proceed to the fol-
lowing items.

① If δ−≥ )(iPPl
i , return to the step 5.
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② If δ−< )(iPPl
i , proceed the next item.

③ If }{max)(
1

h
jfiji

PviP
+≤≤+

<+δ− , put vRR kk +=:

; otherwise, put ))((: δ+−+= + iPPRR c
fikk .

(6) After completing the loop, return to the step 3.

(7) Find *k  such that }max{* kk RR = . Then, make 

*
*

kδ=δ .

(8) If *
0 )0( δ−< PP , output Yes; otherwise, output 

No. Stop.

4. Experiment

We take TongHuaShun (300033) of Shanghai stock mar-
ket as an instance. The experiment selects 270 trading 
days from September 6, 2018 to October 22, 2019; takes 
the daily highest price, lowest price and closing price for 
each trading day selected as the original experimental 
data; chooses l L f v= = = = =60, 120, 30, 4.5, 0.2ε , and 
takes respectively each trading day of 30 trading days 
from July 23, 2019 to September 2, 2019 as the current 
trading day and the lowest price of the current trading day 
as the current price. Then, in turn, for each current trading 
day, input the related data into the MATLAB program of 
algorithm SPMO  and conduct the experiment. See the 
following and Table 1 for details.

(1) Take July 23, 2019 as the current trading day, or say 
trading day 0 . On 0=i (July 23, 2019), 1(July 22, 2019), 
2 (July 19, 2019), 



, )( lfL ++ (September 06, 2018), 
input the related data into the MATLAB program of algo-
rithm SPMO , then obtain the result: No, i.e.  can’t buy , 
the profit is 0 .

(2) Take July 24, 2019 as the current trading day, or 
say trading day 0 . On 0=i ( July 24, 2019), 1 (July 23, 
2019), 2 (July 22, 2019),..., )( lfL ++ (September 07, 
2018), input the related data into the MATLAB program 
of algorithm SPMO , then obtain the result: No, i.e.  
can’t buy , the profit is 0 .

......
(30) Take September 02, 2019 as the current trading 

day, or say trading day 0 . On 0=i (September 02, 2019), 
1(August 30, 2019), 2 (August 29, 2019),..., )( lfL ++
(October 25, 2018), input the related data into the MAT-
LAB program of algorithm SPMO , then obtain the re-
sult: No, i.e. can’t buy , the profit is 0 .

From table 1, it can be seen that among 30 trading 
days, 18 trading days can buy the stock TongHuaShun 
(300033), and can receive the profit v  within the future30 
trading days. The conclusion shows that the algorithm 

SPMO  is effective and has certain feasibility.

Table 1. Summary of experimental results

Current 
date Buy or not Banefit v or 

not
Current 

date
buy or 

not
Banefit v or 

not
2019.7.23
2019.7.24
2019.7.25
2019.7.26
2019.7.29
2019.7.30
2019.7.31
2019.8.1
2019.8.2
2019.8.5
2019.8.6
2019.8.7
2019.8.8
2019.8.9
2019.8.12

No
No
No
No
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

----
----
----
----
Yes
----
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

2019.8.13
2019.8.14
2019.8.15
2019.8.16
2019.8.19
2019.8.20
2019.8.21
2019.8.22
2019.8.23
2019.8.26
2019.8.27
2019.8.28
2019.8.29
2019.8.30
2019.9.2

Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
No
No
No
No
No
No

Yes
Yes
Yes
Yes
Yes
Yes
Yes
----
Yes
----
----
----
----
----
----

Remark 2: The experimental data above comes from 
the stock trading software of TongHuaShun. In the exper-
iment, the lowest price of the current trading day is taken 
as the current price.

Remark 3: (1) The simulation experiment above is 
completed through the following two steps. Firstly, write 
the MATLAB program of algorithmSPMO . Secondly, 
for the related data selected, run the program to perform 
big data operations on a computer with model of Inspi-
ron1427FT02 and CPU of Intel(R) Core(TM)2 Duo CPU 
T6500 @2.10GHz. 

(2) The algorithm SPMO  not only has many paramet-
ric variables, but also can quickly extract a large amount 
of data from the stock trading software, quickly carry out 
calculations, and timely answer the question whether in-
vestors can buy the related stock at the current price. So, it 
fully reflects the characteristics of big data technology. 

5. Conclusion

Influenced by the boom of big data and quantitative 
investment, as well as the previous related research, es-
pecially the work of X.X.Xu et al.[10], the present work 
tries to based on quantitative the technique, established 
an approach to, through big data analysis and weighted 
moving average curve, find the buying point of stock, and 
then conducts an experiment to  make a further illustra-
tion. The experiment made by us shows that the approach 
is effective. It is the issue worthy of further research to , 
from others ideas, develop the new algorithms for finding 
stock trading points with the big data and quantitative 
investment technique, as well as discuss the rate of return 
on the developed algorithm. We will continue to work 
hard. And meanwhile we extremely look forward to the 
present work can stimulate the interest of much friends so 
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that more scholars can take delight in this research area 
together promoting the development of the research work 
of quantitative technology and trading technology!
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